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THE  FIELD  OF  GEOGRAPHY.* 

By  Sir  CLEMENTS  R.  MARKHAM,  K.C.B.,  F.R.S.,  President  R.a.S. 

It  was  with  great  pleasure  that  I  received  an  invitation  to  address  a 
meeting  in  this  town,  on  the  occasion  of  the  founding  of  a  Southampton 
Geographical  Society.  Similar  institutions  have  met  with  success  and 
have  proved  useful  in  Edinburgh,  in  Newcastle,  in  Manchester,  and  in 
Liverpool,  and  I  think  that  there  are  special  reasons  why  equal  success 
should  attend  the  laudable  and  patriotic  efforts  to  found  such  a  society 
in  Southampton. 

I  have  thought  that  it  would  be  agreeable  to  such  an  audience  as 
I  might  expect  to  have  the  honour  of  addressing  here,  consisting  of 
people  of  culture  all  more  or  less  interested  in  geographical  subjects, 
if  I  were  to  include  in  what  I  have  to  say,  a  general  glance  at  the  work 
connected  with  our  science  in  its  numerous  branches,  an  explanation 
of  the  duties  undertaken  by  a  society  devoted  to  furthering  the  aims 
and  objects  of  geography,  and  a  review  of  the  uses  of  local  societies,  both 
to  the  people  within  the  sphere  of  their  action  and  to  the  general 
welfare  and  advancement  of  geographical  science. 

Geography  is  a  description  of  the  Earth  as  it  is,  in  relation  to  man, 
and  a  knowledge  of  the  changes  which  have  taken  place  on  its  surface 
during  historical  times.  One  aim  of  this  science  is  to  ascertain  by  what 
agencies  and  by  what  processes  the  Earth  has  acquired  its  existing 
forms  and  characteristics.  Sir  Bichard  Strachey  has  poetically  com- 
pared geographical  knowledge  to  a  setting  in  which  are  gloriously  held 
together  the  biight  gems  of  science,  to  form  an  intellectual  diadem  for 
man.     Geography  is  the  mother  of  the  sciences,  whence  all  others  have 
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proceeded;  and  it  is  dependent  on  its  offbpring  becanse  it  nses  some 
of  tbeir  facts,  but  looks  at  tbem  from  its  own  point  of  view.  It  deals 
witb  biology,  but  only  from  the  point  of  view  of  geographical  distribn- 
tion  and  its  causes.  It  deals  with  geology,  but  only  so  far  as  the  past 
conditions  explain  and  interpret  the  canses  which  have  prodnct'd  the 
present  aspects  of  natnre ;  while  the  geologist  looks  at  the  same  facts 
from  quite  another  standpoint — he  studies  the  present  that  he  may 
interpret  the  past.  It  deals  with  mathematics,  but  only  so  far  as  it  is 
of  practical  use  for  accurate  measurement,  and  for  fixing  the  actual  and 
relative  positions  of  places  on  the  Earth's  surface.  It  is  closely  con- 
nected with  meteorology  and  magnetism,  because  they  deed  with 
phenomena  affecting  the  conditions  of  the  Earth  as  an  abode  for  man. 
Thus  geogrraphy  has  been  well  defined  by  Dr.  Mill,  as  the  focus  at 
which  all  the  physical  and  historical  sciences  converge  to  throw  light 
on  the  Earth  as  an  organic  whole.  Mr.  Mackinder  has  aptlj  summed 
up  the  work  of  geography  with  reference  to  the  questions  it  answers. 
It  first  answers  the  question,  "Where  is  it?"  secondly,  it  answers  the 
question,  "  Why  is  it  there?"  and,  thirdly,  it  explains  in  what  way  its 
presence  bears  on  the  condition  of  man  by  affecting  his  environment. 

It  will  thus  be  seen  that  geography  is  not  a  mere  c  Uection  of 
names  and  of  dry  facts,  but  a  body  of  knowledge  of  the  deepest  interest 
to  every  class  in  the  community ;  while  the  adventures,  thu  perils^  and 
the  heroism  of  the  collectors  of  that  knowledge  form  tbe  brightest  pages 
in  our  annals. 

The  6rst  work  of  geographers  is  to  answer  the  question,  "  Where  is 
it  ? "  To  measure  all  parts  of  the  earth  and  the  sea,  to  ascertain  the 
relative  positions  of  all  the  places  on  the  Earth's  surface,  and  to  delineate 
the  varied  features  of  that  surface.  This  great  work  has  been  proceed- 
ing from  the  first  dawn  of  civilization,  and  it  will  probably  be  centuries 
before  it  is  completed.  Explorers  and  geographers,  surveyors  and 
geodesists  of  each  generation,  work  their  allotted  time,  gradually  in- 
creasing the  stock  of  human  knowledge  by  enabling  other  sciences  and 
other  branches  of  inquiry  to  make  parallel  advances ;  fur  they  are  all 
dependent  on  tbe  accurate  measurement  and  mapping  of  the  Earth. 
Locality  is  one  of  the  bases  upon  which  all  human  knowledge  must 
rest.  Arts,  sciences,  administration,  commerce,  warlike  operations,  all 
depend  upon  correct  geographical  data.  As  those  data  become  more 
extensive  and  more  exact,  so  will  every  other  human  pursuit  gain 
increasing  light  and  truthfulness. 

We  are  still  very  far  indeed  from  an  accurate  geographical  know- 
ledge of  even  the  most  civilized  countries,  while  by  far  the  large^t 
portion  of  the  Earth's  surface  is  inadequately  surveyed,  and  a  suialler 
part,  though  far  from  an  inconsiderable  part,  is  unsurveyed  or  entirely 
unknown.  In  the  division  of  labour,  the  explorer  forces  his  way  into 
the  unknown  parts  of  the  Earth ;  the  surveyor  follows,  and  furnishes  us 
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^th  topographical  maps;  and*  finally,  the  geodesist  produces,  after 
rigorously  exact  surveys,  those  large-scale  maps  which  meet  the 
necessities  of  a  highly  developed  civilization. 

The  first  process,  the  actual  discovery  of  unknown  regions,  usually 
attracts  the  greatest  attention,  because  the  heroic  devotion  and  gallantry 
of  travellers  and  navigators  is  an  unending  source  of  interest  to  old  and 
young,  and  it  has  been  so  in  all  ages.  All  admirers  of  geographical 
achievement  should  ever  bear  in  mind  the  story  of  the  first  known 
explorers.  When  they  pass  in  review  the  deeds  of  the  long  roll  of 
illustrious  discoverers,  down  through  the  centuries,  their  starting-point 
should  always  be  the  tale  told  by  Herodotus  of  the  lads  who,  though 
young  in  years,  are  really  the  fathers  of  geographical  discovery  for  its 
own  sake. 

On  the  chores  of  the  Greater  Syrtis,  a  deep  gulf  of  the  Mediterranean 
between  Carthage  and  Cyrene,  there  dwelt,  in  remote  ages,  a  Libyan 
tribe  called  Nasamonians.  Five  young  men  of  their  nation,  enterprising 
youths  of  the  highest  rank,  resolved  to  explore  the  vast  deserts  to  the 
south  of  Libja.  It  would  be  a  perilous  enterprise  even  now ;  but  in 
those  days  it  was  an  undertaking  involving  not  only  obvious  difficulties, 
but  also  appalling  unknown  dangers.  Much  forethought  was  necessary 
in  making  preparations  for  the  journey.  The  lads  must  have  been 
prudent  and  thoughtful  as  well  as  courageous,  for  these  qualities  were 
necessary  for  success,  and  they  succeeded.  After  crossing  a  region 
frequented  by  wild  beasts,  they  entered  upon  the  actual  desert,  and 
travelled  across  it  for  many  days.  At  length  they  came  to  a  grove  of 
trees,  where  they  were  seized  and  led  away  prisoners  by  a  number  of 
black  men  of  small  stature.  They  were  taken  through  extensive 
marshes,  and  at  length  came  to  a  city  whose  inhabitants  were  black. 
A  large  river  flowed  by  this  city,  and  in  it  crocodiles  were  seen.  The 
^Nasamonians  had  crossed  the  Sahara,  discovered  the  Hausaland  of  Sir 
•George  Goldie  and  the  Niger  Company,  and  had  reached  the  river  Niger. 
The  point  of  the  story  is  that  the  lads  returned  safely,  and  imparted 
the  new  geographical  information  to  their  people.  Traders  of  the  nation 
told  it  to  Etearchus,  king  of  the  oasis  of  Ammon,  who  repeated  it  to 
some  Greeks  of  Cyrene.  These  Greeks  retailed  it  to  Herodotus,  and  the 
Father  of  History  has  handed  it  down  to  us.  It  is  our  great  landmark, 
this  expedition  of  the  joung  Nasamonians.  For  theirs  is  the  first 
•exploring  enterprise  in  history  made  avowedly  to  penetrate  beyond 
where  any  one  had  been  before.  And,  moreover,  they  became  the  geo- 
:graphic€d  instructors  of  their  people.  They  performed  the  functions 
•of  a  geographical  society,  as  well  as  of  an  exploring  expedition.  They 
have  had  a  long  line  of  successors  during  the  subsequent  two  thousand 
years.  There  have  been  Nasamonians — it  is  an  appropriate  name  for 
them — in  all  parts  of  the  world,  by  land  and  by  sea.  Their  names  and 
iheir  deeds  are  known  to  us  all,  from  Bruce  and  Mungo  Park  to  Burton 
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and  Speke,  and  still  more  recent  worthies.  Nor  is  the  race  likely  to 
become  extinct.  There  are  Nasamonians  at  work  in  every  continent. 
Young  Mr.  Cavendish,  a  youth  who  reached  the  age  of  twenty-one  last 
May,  has  just  returned  from  an  important  exploring  journey  in  Africa. 
Sven  Hedin,  who  will  be  with  us  in  a  few  days,  has  climbed  the  un^ 
ascended  mountain  of  Mustagata  to  20,000  feet,  and  has,  for  the  first 
time,  traversed  the  desert  of  moving  sand  between  Yarkand  and  Khotan, 
at  the  peril  of  his  life.  Persuade  him  to  come  down  to  Southampton 
and  lecture  to  the  members  of  your  young  society ;  you  will  then  see 
the  true  type  of  a  Nasamonian.  It  should  be  one  of  your  objects  to  find 
out  the  boys  in  the  schools  of  your  neighbourhood  who  have  the  true 
Nasamonian  instinct,  and  see  that  they  are  given  a  fair  chance. 

Stories  of  heroic  devotion,  true  deeds  of  knight  errantry,  long  and 
tried  services,  are  recorded  of  our  geodesists  and  rigorously  accurate 
surveyors,  as  well  as  of  our  explorers  and  discoverers.     It  is  a  high 
honour,  as  well  as  a  great  advantage,  to  Southampton  that  the  establish- 
ment of  the  Ordnance  Survey  has  been  in  your  midst  for  upwards  of 
half  a  century.    The  names  of  Boy  and  Colby,  of  James  and  Clark,  must 
be,  they  certainly  ought  to  be,  as  household  words  amongst  you.     Their 
measured  bases,  their  350  trigonometrical  points  from  the  Shetlands 
to  the  Scilly  islands,  and  from  Yalentia  to  Lowestoft,  are  miracles  of 
accuracy.     Think,   too,  of  the   amount  of  cultured   skill,   of  patient 
industry,  and  of  devotion  to  duty  that  they  represent.     The  two  prin- 
cipal base-lines  on  Salisbury  plain  and  on  the  shores  of  Lough  Foyle 
are  360  miles  apart.    To  test  the  accuracy  of  the  work,  their  lengths  were 
computed  through  the  series  of  triangles  extending  over  the  360  miles, 
and  compared  with  results  by  actual  measurements,     ^hat  do  you 
suppose  was  the  difference?    Five  inches !     This  is  what  I  call  a  miracle 
of  accuracy.     Here  are  the  compensation  bars  for  measuring  the  bases, 
and   hither,  to  this   town  of  Southampton,  have   been  brought   the 
standards  of^  all   the  civilized  nations  of  the   earth  for  comparison. 
England  may  well  be  proud  of  her  geodesists.     And  not  less  honour  ie 
due  to  the  British  officers  who  have  worked  at  the  trigonometrical  survey 
of  India  throughout  this  century.     Their  labours,  too,  have  been  con- 
ducted in  a  deadly  climate,  in  the  jungles  and  deserts  of  the  low  country, 
in  pestiferous  deltas,  and  on  the  snow-clad  summits  of  Himalayan  peaks. 
In  the  whole  range  of  exploring  narrative  there  is  nothing  more  calcu- 
lated to  excite  admiration,  nothing  more  touching,  than  the  devotion  of 
Colonel  Lambton,  the  first  superintendent  of  the  Great  Trigonometrical 
Survey  of  India.     The  old  man  had  been  absorbed  in  his  great  work  for 
half  a  lifetime.     He  was  fast  wasting  away  from  exposure  and  hardship. 
But  to  the  very  last  he  brightened  up  to  renewed  animation  and  vigour 
when  the  great  theodolite  was  brought  before  him.    He  died  at  his  |X)st 
in  a  wild  part  of  Central  India.     This  was  nearly  eighty  years  ago. 
But  in  our  own  time  the  equally  heroic  death  of  Colonel  Basevi  has  been 
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recorded.  At  a  height  of  17,000  feet  above  the  sea,  on  a  Himalayan 
peak,  where  the  temperature  was  below  zero,  and  protected  only  by  a 
light  tent,  this  martyr  to  science  was  engaged  in  the  delicate  operation 
of  swinging  the  seconds  pendulum.  One  morning,  while  gallantly 
striving  to  rise  from  a  bed  of  suffering  and  oontinue  his  work,  he  fell 
back  and  died.  These  geodesists  and  their  labours  ought  to  be  present 
in  our  minds  when  we  use  their  maps.  They  must  combine  the  know- 
lodge  of  a  Cambridge  wrangler  with  the  energy,  resource,  and  presence 
of  mind  of  an  explorer  or  a  backwoods-man ;  and  they  must  add  to  all 
this  the  gallantry  and  devotion  which  inspire  the  leader  of  a  forlorn  hope. 
The  danger  of  surveying  service  in  the  jungles  and  swamps  of  India, 
with  the  attendant  anxiety  and  incessant  work,  is  greater  than  the 
chances  against  one  man  on  a  battlefield ;  the  percentage  of  deaths  is 
larger,  while  the  sort  of  courage  that  is  called  forth  is  of  quite  as  high 
an  order.  When  the  stories  of  the  Ordnance  Survey  in  Great  Britain, 
and  of  the  Great  Trigonometrical  Survey  of  India  are  fitly  told,  they 
will  form  some  of  the  very  proudest  pages  in  the  history  of  our  nation. 

We  owe  even  more  to  our  navigators  and  marine  surveyors,  for  they 
have  discovered,  surveyed,  and  mapped  the  coast-lines  of  the  world, 
thereby  creating  the  commerce  and  the  material  prosperity  of  Great 
Britain.  It  is  often  forgotten  with  what  an  expenditure  of  valuable 
lives  this  mighty  result  has  been  obtained,  and  with  what  devoted 
perseverance  and  resolution  our  Bailors  have  worked  during  the  last 
four  centuries,  actuated  and  inspired  by  the  love  of  their  fatherland. 

We  read  with  enthusiasm  the  narratives  of  the  voyages  of  Drake 
and  Cavendish,  of  Davis  and  Hudson,  of  Dampier  and  Cook,  of  Parry 
and  Franklin.  They  stand  out  before  us  as  beacons  to  light  the  way. 
But  we  must  recollect  that  they  are  only  the  greatest  achievements, 
and  that  hundreds  of  services,  some  almost  and  some  quite  as  admirable, 
are  forgotten  or  not  so  conspicuously  recorded.  In  the  survey  of  the 
coasts  of  Africa,  the  deadly  climate  has  demanded  a  precious  life  for 
every  50  miles  that  has  been  laid  down,  while  the  first  explorers  of  the 
Niger  and  the  Congo  have  been  mown  down  wholesale.  In  the  arctic 
regions  we  meet  with  equally  devoted  zeal.  Nothing  has  ever  surpassed 
the  heroism  of  Sir  John  Franklin  and  his  companions.  They  struggled 
on,  in  the  performance  of  duty,  and  their  voyage  has  no  equal.  They 
discovered  the  North- West  Passage,  forging  the  last  link  of  the  chain 
with  their  lives.  Nor  are  the  deeds  of  the  leading  men  who  conducted 
the  searches  for  Franklin  less  worthy  of  our  admiration.  Think  of  the 
labours  of  M'Clintock,  who,  without  the  aid  of  dogs,  was  away  in  a  tent 
for  one  hundred  and  five  days,  and  travelled  over  1 328  miles.  Think  of 
Mecham,  who  in  seventy  days,  also  without  dogs,  went  over  1336  miles, 
at  the  rate  of  20  miles  a  day.  Think  of  Sherard  Osborn,  whose  writings 
are  as  charming  as  his  labours  on  the  ice  were  admirable;  of  Yesey 
Hamilton,  whom  we  still  have  among  us ;  and  of  many  others. 
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More  recent  arctio  work  has  proved  that  British  explorers  have  not 
degenerated.  The  thrilling  narratives  of  their  exploits  teem  with 
deeds  of  devotion  nneqnalled  in  all  the  deeds  of  knight-errantry.  To- 
seleot  one  out  of  many,  I  will  mention  what  was  done  by  my  own  young 
friends,  Bawson  and  Egerton,  in  March,  1876.  Their  duty  required 
them  to  set  out  over  the  ice,  with  a  dog-sledge,  and  accompanied  by  th& 
Danish  dog-driver  Petersen,  when  the  thermometer  was  —  35°,  that  is, 
67  degrees  of  frost,  falling  afterwards  to  —  50°,  or  82  degrees  of  frost. 
Petersen  was  taken  ill  with  cramp,  and  after  that  nothing  wonld  keep 
him  warm.  He  was  rapidly  freezing,  and  if  he  had  been  alone,  or  with 
less  devoted  companions,  he  would  soon  have  been  dead.  The  two 
young  officers  burrowed  a  hole  in  the  snow,  covered  it,  and  put  Petersen^ 
in,  raising  the  temperature  to  -|-7°,  or  only  25  degrees  of  frost.  They 
then  deprived  themselves  of  all  their  own  warm  clothing,  kept  them- 
selves alive  by  violent  exercise,  and  took  it  iu  turn  to  warm  Petersen  at 
the  expense  of  the  heat  of  their  own  bodies.  They  succeeded,  after  long 
perdistence  and  great  suffering  to  themselves,  in  restoring  the  circulation 
to  Petersen's  extremities.  They  thus  brought  the  poor  fellow  on  board 
alive.  I  have  always,  in  my  o¥ni  mind,  placed  the  conduct  of  Ilawson> 
and  Egerton,  on  this  occasion,  among  the  finest  thiugs  in  the  annals  of 
arctic  heroism.  Wyatt  Bawson,  as  is  well  known,  fell  mortally  wounded 
when  guiding  the  Highland  Brigade  to  the  attack  on  the  lines  of 
Tel-el-Kebir.  Egerton,  now  captain  of  the  St.  George^  is  one  of  the 
most  distinguished  officers  in  our  navy. 

Of  this  splendid  courage,  which  knows  no  turning  back  from  duty,, 
no  fear,  no  thought  of  self,  our  best  discoverers  and  explorers  are  made. 
It  is  with  such  stuff  that  the  greatness  of  our  country  has  been  built 
up;  as  well  as  by  that  moral  courage  which  prompts  men,  in  positions- 
of  responsibility,  to  decide  upon  the  right  course,  which  is  usually  the 
boldest  course.  In  this  connection  I  will  allude  to  Captain  Philip 
Carteret,  of  the  Swallow,  because  he  was  a  resident  in  this  town  of 
Southampton.  Carteret  sailed  with  Captain  Wallis  in  1766  on  a  voyage 
round  the  world,  his  vessel  being  very  small  and  merely  a  tender  to  the 
Dolphin,  commanded  by  Wallis.  After  a  harassing  struggle  through 
the  long  narrow  Strait  of  Magellan,  in  the  face  of  gales  of  wind  and 
other  dangers,  they  passed  out  into  the  Pacific.  The  two  vessels  were 
then  separated  during  thick  weather,  and  Captain  Wallis  had  given  no- 
'  rendezvous.  The  Swallow  was  not  fitted  up  for  the  long  voyage  without 
a  consorL  She  had  no  forge,  and  all  the  articles  of  trade  were  on  board 
the  Dolphin.  Carteret  might,  under  these  circumstances,  when  he  found 
himself  alone,  have  abandoned  the  voyage.  But  he  was  made  of  different 
stuff.  He  was  not  to  be  daunted.  He  conceived  that  his  duty  pointed 
to  the  westward,  and  he  boldly  went  forward.  In  spite  of  sufferings 
from  scurvy,  scanty  supplies,  and  a  leaky  ship,  he  circumnavigated  the 
globe  single-handed,  and  made  an  important  discovery  on  the  way. 
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The  reason  I  have  selected  Captain  Carteret,  among  so  many  others,  as 
a  bright  example  of  moral  courage,  is  that  he  afterwards  lived  and  died 
in  this  town  of  Southampton.  He  is  one  of  your  local  geographical 
worthies. 

My  object  in  referring  to  these  examples  of  heroic  devotion  among 
our  travellers,  geodesists,  and  navigators  has  been  twofold.  We  ought 
to  keep  fresh  in  our  minds  the  expenditure  of  energy,  ability,  and 
endurance,  and  the  great  loss  of  life  that  have  been  required  to  furnish 
us  with  reliable  maps  for  our  use  and  our  instruction,  to  rejoice  us  with 
thrDling  narratives  of  adventure  which  in  themselves  form  an  education, 
and  to  accumulate  knowledge  which  has  been  of  inestimable  value,  not 
only  to  this  country,  but  to  the  whole  civilized  world.  That  expenditure, 
terrible  though  it  has  been  and  must  continue  to  be,  is  fully  justified, 
and  more  than  justified,  by  the  value  of  the  results.  Still  it  is  very 
great.  And  when  a  devoted  explorer  falls,  like  Cook,  or  Franklin,  or 
Livingstone,  in  the  midst  of  his  discoveries,  his  dying  consolation  is 
that  his  services  will  be  appreciated  and  remembered  by  his  country. 
It  is  for  us,  therefore,  to  keep  the  memory  of  such  achievements  ever 
green  and  fresh. 

On  the  other  hand,  the  stories  of  exploring  labours,  of  gallant  exploits 
in  dibtant  lands  are  the  flowers  which  thickly  strew  the  path  of  the 
geographical  student,  offering  vivid  pictures  to  his  imagination,  and 
giving  an  abiding  and  a  living  interest  to  all  his  studies. 

The  maps  we  have  the  privilege  of  using  are  the  product  of  these 
gigantic  labours.  Their  value  to  us  cannot  be  over-estimated.  They 
make  us  acquainted  with  all  the  world,  they  expound  and  explain  the 
narratives  which  absorb  us,  in  a  way  that  no  mere  words  can  ever  do. 
It  is  necessary  to  become  familiar  with  them,  but  when  that  close 
acquaintance  is  obtained,  they  are  documents  which  may  be  read,  and 
which  convey  ideas  and  information  like  a  book.  The  maps  of  the 
Ordnance  Survey  are  now  within  the  reach  of  all  the  people,  and  with 
them  we  can  study  the  history  of  our  country.  We  have  the  topo- 
graphical (1  mile  to  an  inch)  maps,  the  county  maps  on  a  scale  of  a 
mile  to  6  inches,  and  the  parish  plans  on  the  much  larger  scale  of  a  mile 
to  25  inches.  Such  maps — and  there  are  similar  publications  in  most  of 
the  countries  of  Earope— serve  a  thousand  useful  purposes.  They  are 
the  basis  of  all  inquiries  conducted  on  scientific  principles.  Without 
them  a  geological  survey  is  impossible;  nor  can  botany,  zoology,  or 
ethnology  be  viewed  in  their  broader  aspects,  unless  considerations  of 
locality,  altitude,  and  latitude  are  kept  in  view.  Not  only  as  the  basis 
of  scientific  inquiry,  but  also  for  the  comprehension  of  history  and  of 
operations  of  war,  for  administrative  purposes,  and  for  the  illustration 
of  statistics,  the  uses  of  accurate  maps  are  almost  infinite.  M.  Quetelet, 
in  one  of  his  well-known  letters,  declared  that  such  graphic  illustrations 
often  afforded  immediate  conviction  of  a  point  which  the  most  subtle 
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mind  would  find  it  diffionlt  to  peTceive  without  such  aid.  Maps  both 
generalize  and  allow  of  abstraction.  They  enable  inquirers  at  once  to 
detect  and  offer  to  rectify  errors  which,  if  undetected,  would  affect 
results,  and  throw  calculations  into  oonfusion.  As  an  example  of  the 
use  of  maps  for  administrative  purposes,  the  series  constructed  by  Mr. 
Prinsep  in  India  is  worthy  of  notice.  They  showed  the  agricultural 
tribes  of  a  special  district  arranged  according  to  occupancy  of  land, 
fiscal  divisions,  physical  features  and  zones  of  fertility,  productive 
X)ower  as  influenced  by  rain  or  irrigation,  different  kinds  of  soils,  acres 
under  different  kind  of  produce,  and  lines  of  traffic.  Another  series 
displays  irrigative  canals,  depth  of  wells,  rainfall  and  zones  of  drought, 
and  othjer  features.  Similar  information  is  shown  on  the  '  Cartes 
agricoles  de  France.'  In  no  other  way  can  economic  and  industrial 
facts  be  so  lucidly  and  clearly,  as  well  as  so  rapidly  impressed  on  an 
inquirer's  mind.  Maps  can  also  be  made  to  illustrate  history,  and  other 
fields  of  research  in  a  thousand  ways. 

Narratives  and  maps  are  the  chief  ways  in  which  we  receive  the 
results  of  labours  in  the  field,  and  in  due  time  they  conduce  to  still 
mightier  results  by  the  opening  of  new  regions  for  enterprise,  and  the 
dissemination  of  knowledge  leading  to  discoveries  of  practical  utility. 
It  will  at  once  occur  to  any  one  who  contemplates  the  gradual  accumu- 
lation of  this  mass  of  knowledge,  that  there  would  soon  be  need  for 
some  active  agency  to  undertake  its  organization  and  distribution.  In 
point  of  fact,  this  need  has  always  existed,  and  we  now  come  to  the 
main  part  of  our  subject,  the  foundation  of  Geographical  Societies. 

The  need  has,  of  necessity,  always  existed  even  from  the  days  of 
the  illustrious  travellers  and  explorers  of  the  time  of  Queen  Elizabeth, 
and  we  may  take  a  hasty  glance  at  the  way  in  which  this  need  has  been 
more  and  more  effectually  supplied  as  the  years  rolled  on.  The  duty 
was  first  done  by  the  collection  and  publication  of  voyages  and  travels. 
We  must  go  back  to  the  reign  of  Queen  Mary,  and  to  this  old  town  of 
Southampton  on  the  day  that  Philip  of  Spain  landed  here,  and  rode  on 
to  Winchester  in  pelting  rain,  to  be  married  to  his  elderly  cousin.  We 
follow  Philip  and  Mary  to  their  subsequent  public  entry  into  London. 
It  was  a  gorgeous  display,  and  among  the  admiring  crowd  there  was 
a  young  undergraduate  from  Cambridge,  named  Bichard  Eden.  He 
described  himself  as  nearly  lifted  out  of  self-command  by  the  excite- 
ment of  the  scene,  and  he  resolved  on  the  spot  to  set  about  some  work 
which  might  fitly  commemorate  the  event.  He  published  his  *  History 
of  Travayle '  in  1555,  and  strove  in  other  ways  to  do  the  work  now 
undertaken  by  a  Geographical  Society.  His  mantle  fell  on  the  shoulders 
of  Hakluyt,  who  zealously  continued  the  same  work  throughout  the 
reign  of  Queen  Elizabeth,  publishing  his  great  book,  *•  The  Principal 
Navigations,  Voyages,  and  Discoveries  of  Englishmen  made  by  Sea  and 
Land,'  in  1598  to  1600. 
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When  the  Boyal  Society  was  founded  in  1665,  for  a  oentnry  and  a 
Half  it  had  to  attend  to  all  branches  of  science.  Geography  received 
some  attention  from  it,  but  much  less  than  any  other  science,  and  much 
less  than  its  importance  deserved.  But  this  was  more  than  made  up  for 
by  the  powerful  influence  of  such  personalities  as  Sir  Joseph  Banks  and 
Major  Bennell. 

Sir  Joseph  Banks,  the  companion  of  Captain  Cook  in  his  first 
voyage,  was  a  warm  and  active  friend  to  geography  during  his  long 
and  useful  life.  In  fact,  he  was  the  Geographical  Society,  to  all  intents 
and  purposes,  from  1778  until  his  death  in  1820.  He  was  an  active 
member  of  the  old  African  Association,  formed  for  the  exploration  of 
that  continent.  He  it  was  who  obtained  the  order  for  forming  the  first 
settlement  in  Australia.  He  it  was  who,  in  conjunction  with  Sir  John 
Barrow,  raised  the  question  of  arctic  research  in  1818.  We  can  read 
the  narratives  of  very  few  explorers  in  those  days  who  do  not  mention 
that  they  were  helped  either  by  representations  to  the  Government,  or 
by  introductions,  or  by  grants  of  money,  or  by  advice  from  Sir  Joseph 
Banks ;  while  his  most  hospitable  mansion  in  Soho  Square  was  always 
open  to  geographers  and  explorers. 

When  Sir  Joseph  died  in  1820,  Major  Kennell,  the  greatest  among 
English  geographers,  took  his  place.  He  had  been  the  Surveyor- 
Creneral  of  India.  He  had  constructed  the  map  of  Hindostan,  which 
was  the  best  for  many  years.  He  had  prepared  the  map  for  Mungo 
Park's  work,  and  had  published  the  best  maps  of  Africa.  Travellers 
and  explorers  came  to  him  with  their  rough  work;  projects  were  sub- 
mitted to  him  for  his  opinion ;  reports  were  sent  to  him  from  all  parts 
of  the  world.  He  presided  over  the  labours  of  geographers,  and  formed 
a  central  rendezvous  for  help  and  advice.  His  forenoon  receptions  at 
No.  23,  Suffolk  Street,  were  frequented  by  all  the  geographers  and 
explorers  of  the  day.  After  the  death  of  Sir  Joseph  Banks,  the  Geo- 
graphical Society  was  Major  BennelL  Hence  it  was  that  when  Eennell 
died,  at  a  good  old  age,  on  March  29,  1830,  the  foundation  of  a 
Geographical  Society  became  a  necessity. 

The  Boyal  Geographical  Society  of  London  was  founded  in  the  year 
of  Major  Bennell's  death.  Its  first  meeting  took  place  on  May  24, 
1830,  and  it  has  now  been  in  full  work  for  sixty-eight  years.  The 
African  and  Palestine  Associations  were  merged  in  the  new  Society; 
and  a  very  active  branch  society  was  formed  in  1832  at  Bombay, 
which  came  to  an  end  in  1873,  after  the  ill-advised  abolition  of  the 
Indian  Navy. 

The  work  of  the  parent  Geographical  Society  has  been,  first,  to 
oollect  and  disseminate  geographical  information  by  the  publication 
of  transactions,  occasional  volumes,  and  maps;  by  holding  evening 
meetings  where  papers  are  read  and  discussed ;  by  collecting  a  library^ 
and  making  catalogues  to  facilitate  the  work  of  students  in  consulting 
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it;  by  forming  a  large  collection  of  atlases,  maps,  and  photographs; 
and  by  throwing  the  map-room  open  to  the  public. 

Secondly^  to  promote  and  encourage  expeditions  for  discovery  and 
for  exploring  little-known  regions.  This  has  been  done  by  making 
representations  to  the  Government — which  have  frequently  been  success- 
ful— by  drawing  up  instructions  and  giving  advice,  by  lending  instru- 
ments, by  making  grants  of  money  towards  the  equipment  and 
subsequent  expenses  of  expeditions,  by  training  travellers,  by  publish- 
ing the  volume  called  *  Hints  to  Travellers,'  and  by  granting  to 
successful  explorers  the  Boyal  awards  and  other  recognitions.  The 
Society  has  also  st;nt  out  expeditions  at  its  own  expense  and  under  ita 
direct  control. 

Thirdly^  to  further  geographical  education,  first  among  travellers, 
but  also  in  the  educational  establi^shments  of  the  country.  The  first 
object  was  secured  by  a  system  of  instruction  at  small  cost  to  the  pupils, 
by  which  intending  travellers  are  taught  to  make  celestial  and  other 
observations,  to  calculate  their  observations,  to  use  and  adjust  instru- 
ments, to  make  outer  surveys,  and  to  construct  maps.  They  are  also* 
taught  photography,  and  can  receive  such  lessons  in  geology  and  botany 
as  will  be  useful  to  an  explorer.  The  Society  has  also  succeeded  in 
getting  a  geographical  readership  permanently  established  in  the 
University  of  Oxford,  has  assisted  the  cause  of  geographical  education 
by  large  grants  during  more  than  a  quarter  of  a  century,  and  has  now 
under  consideration  a  considerable  scheme  proposed  by  Mr.  Mackinder, 
The  Koyal  Geographical  Society  strongly  feels  the  want  of  properly 
trained  teachers  of  geography  in  the  secondary  schools  throughout  the 
country.  We  wish  to  see  the  standard  of  teaching  raised  where  ii 
exists  at  all;  we  wibh  to  see  geography  included  in  the  curricula 
where  it  does  not  now  find  a  place.  We  believe  that  then,  and  not 
till  then.  Government  examination  papers  will  be  prepared  in  a  very 
different  way  from  what  is  now  the  case,  with  a  view  to  testing  know- 
ledge instead  of  inflicting  useless  torture  on  the  memory.  We  are 
seeking  for  the  best  means  of  raising  up  a  body  of  trained  teachers  who 
will  be  able  to  make  their  influence  felt  for  good;  but  it  is  a  very 
difficult  question,  and  progress  will,  I  fear,  be  slow.  At  present  Great 
Britain  is  far  behind  most  of  the  continental  nations  as  regards  the 
teaching  of  geography. 

In  spite  of  the  unfortunate  position  of  geography  as  a  subject  in 
educational  curricula,  there  is  no  doubt  that  the  interest  in  geographical 
work  has  immensely  increased  among  the  general  public  during  the  last 
twenty  years,  and  it  has  been  found  thdt  there  is  ample  room  for  local 
geographical  societies  to  flourish  and  to  do  good  work  at  several  im- 
portant centres.  Manchester,  I  believe,  set  the  example  in  1884.  I 
have  myself  had  the  pleasure  of  visiting  the  Manchester  Society  four 
years  ago,  and  have  witnessed  its  crowded  meetings  and  its  excellent 
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methodsSof  work.  The  example  of  Mancliester  was  followed  by  Edia- 
burgh  in  December^  1884,  and  the  Scottish  Society  has  had  the  great 
advantage  of  influential  support  from  Mr.  Bartholom,ew,  the  eminent 
cartographer  of  Edinburgh.  The  Geographical  Society  of  Newcastle- 
on-Tyne  was  founded  in  1887,  that  of  Liverpool  in  1892,  and  both  have 
received  sufficient  support,  and  have  flourifihed.  Evidently  they  are  all 
filling  obvious  needs  in  their  respective  communities. 

The  aims  and  objects  of  local  Geographical  Societies  would,  I 
presume,  speaking  broadly,  be  much  the  same  as  those  of  the  parent 
Society.  They  would  endeavour  to  co-operate  with  existing  local 
institutions,  such  as  Chambers  of  Commerce,  in  the  collection  and 
diffusion  of  geographical  information,  probably  paying  a  large  share 
of  attention  to  commercial  geography.  But  there  would,  perhaps,  be 
differences  in  this  resptet,  with  reference  to  the  requirements  of  par- 
licoltir  localities.  They  should  all,  however,  devote  attention  to  local 
topography  and  physical  geography.  I  think  it  likely  that  the  largest 
sphere  of  usefulness  for  local  Geographical  Societies  will  be  found  to 
be  in  the  department  of  educatioD,  and  here  their  influence  ought  really 
to  be  of  national  importance. 

A  society  at  Southampton,  if  well  supported — and  I  sincerely  trust 
that  it  will  be  so  supported — appears  to  me  to  have  a  grand  field  of 
usefulness  before  it.  The  very  position  of  Southampton  seems  to  suggest 
the  existence  of  such  a  society.  The  town  must  be  full  of  cultured  men 
with  stores  of  reminiscences  relating  to  voyages  and  travels.  The 
great  lines  of  steamers  cannot  have  had  their  headquarters  here  for  half 
a  century  without  impressing  the  place  with  some  marks  of  the  two 
Indies.  But  the  country  itself  is  full  of  those  features  which  are  calcu- 
lated to  arouse  interest  in  geographical  evolution.  You  are  at  the  head 
of  a  noble  estuary  penetrating  far  up  into  the  eocene  bed  of  Hampshire. 
The  question,  "Where  is  it?"  is  answered  by  the  Ordnance  Survey. 
But  the  further  question,  "Why  is  it  there?"  will  be  one  of  the 
problems  which  the  Southampton  Geographical  Society  will  explain  to 
its  members.  The  eocene  bed,  on  which  your  town  rests,  is  surrounded 
and  overlaid  by  chalk.  What  effect  has  this  disposition  of  the  land  had 
upon  the  history  of  your  neighbourhood  ?  The  Komans  well  understood 
the  special  value  of  particular  sites,  with  reference  to  local  advantages- 
and  to  communications.  Their  reasons  for  placing  their  town  of 
Clausentum  on  that  peninsula  formed  by  the  river  Itchen  may  well 
throw  light  on  the  geography  of  Southampton.  When  Cerdic  and  hifr 
Saxon  army  of  colonizers  landed  here,  they  too,  doubtless,  had  a  leason 
for  selecting  this  rather  than  any  other  port.  TJiis  question  will 
doubtless  lead  your  members  to  consider  the  physical  features  of  the 
Itchen  valley,  of  the  Gwent  or  Venta  where  Winchester  now  stands,  and 
of  the  impenetrable  fastnesses  of  Andredsweald.  How  did  it  happen 
that  it  was  Jutes  and  not  Saxons  who  found  their  way  up  the  Hamble* 
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and  settled  as  the  Meonwara  at  the  foot  of  the  ohalk  ?  In  short,  yonr 
members  will  desire  to  know  the  history  of  everything  in  their  neigh- 
bourhood whioh  has  any  bearing  on  its  physical  aspects.  Your  Hamp- 
shire cliffs  of  clay  and  sand  will  also  claim  your  attention.  You  know 
that  the  Saxon  cathedral  of  Selsea  is  gone,  and  that  its  site  is  now  far 
out  at  sea.  You  will  doubtless  make  investigations  respecting  the 
rate  at  which  your  cliffs  are  being  washed  away  by  the  action  of  the 
waves,  and  whither  the  sediment  is  taken.  I  think  that  the  researches 
of  your  society  into  the  geographical  evolution  of  your  own  county 
and  into  its  history  as  explained  by  its  geography,  will  be  the  most 
fascinating  part  of  your  labours. 

But,  of  course,  you  will  also  have  to  go  farther  afield.  Southampton 
seems  to  be  well  suited  for  establishing  relations  with  explorers  and 
with  foreign  countries.  Its  proximity  to  London  will  render  it  more 
easy  to  secure  capable  geographers  to  give  courses  of  lectures,  and  to 
induce  eminent  travellers  to  visit  you.  I  think  it  may  also  be  expected 
that  the  presence  here  of  numerous  officials  connected  with  the  great 
lines  of  steamers,  and  of  consuls  representing  foreign  countries,  will  be 
a  great  advantage  to  the  Society.  It  is  not  ten  years  ago  since  Mr.  H. 
Guillaume,  the  Consul-Gcneral  of  Peru  at  Southampton,  published  his 
work  on  the  Amazonian  Provinces  as  a  field  for  European  emigration. 
It  is  likely  that  there  are  other  foreign  representatives  here  who  take 
a  similar  interest  in  geographical  subjects,  and  who  will  support  your 
movement.  Keferring  to  your  long  connection  with  the  Koyal  Mail 
Company,  it  looks  to  me  most  probable  that  your  interest  in  distant 
regions  will  often  be  turned  in  the  direction  of  the  Western  Indies.  In 
that  case  you  will  open  to  yourselves  a  very  interesting  field  for  research. 
Certainly,  apart  from  the  polar  regions,  the  most  extensive  remaining 
unknown  and  undiscovered  areas  are  in  South  America,  a  continent 
whioh  yields  to  none  in  interest  and  in  the  value  of  its  products,  nor 
has  it  any  rival  in  the  charm,  beauty,  and  variety  of  its  scenery. 

I  oannot  resist  the  impression,  however,  that  the  most  solid  and  fruitful 
department  of  your  work  will  be  connected  with  education.  Southampton 
has  the  great  privilege  of  giving  a  home  to  the  Ordnance  Survey,  whioh 
is  in  itself  a  notable  source  of  instruction.  It  supplies  lessons  in  exact 
surveying  and  in  cartography,  while  furnishing  you  with  those  maps 
with  whioh  all  young  geographers  ought  to  begin  their  studies — ^the 
maps  of  their  own  homes.  There  should  be  a  popular  history  of  the 
Ordnance  Survey  in  the  hands  of  all  young  geographers  of  Southampton. 
One  was  written  some  years  ago  by  Captain  Palmer,  which  only  requires 
to  be  brought  up  to  date. 

The  Society  will  also,  I  can  scarcely  doubt,  be  in  close  alliance  with 
the  Hartley  College,  and  I  sincerely  trust  that  the  college  will  establish 
a  Professorship  of  Geography,  with  classes  for  commercial  geography, 
and  for  nautical  astronomy  and  navigation.     It  is  now  some  years  ago 
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since  the  Boyal  Geographical  Society  resolyed  to  offer  a  prize  if  classes 
were  formed  with  a  syllabuB  approved  hy  the  Society's  Council, 
including — 

Knowledge  of  the  constructioD,  adjustments,  and  use  of  instraments. 
Determination  of  geographical  positions  from  astronomical  observations. 
Bough  surveying,  bearings  and  distances,  and  determination  of  heights. 
Construction  of  a  rough  map  of  a  region,  to  scale. 
Meteorological  obserrations,  reduction  to  averages,  and  drawing  conclusions. 

But,  at  that  time,  the  Society's  offer  met  with  no  response.  * 

The  professor  might  al^o  train  young  geographers  who,  in  their 
spare  time,  would  become  propagandists.  The  Manchester  Geographical 
Society  has  long  had  a  body  of  such  youthful  enthusiasts  affiliated  to  it, 
who  are  called  "  Victorians."  Well  trained  in  the  geographical  subjects 
they  undertake  to  propagate,  they  go  forth  to  the  towns  and  villages  of 
Lancashire  with  lanterns  and  slides,  and  impart  their  own  enthusiasm 
far  and  near.  Through  their  means  schoolmasters  are  indoctrinated 
with  correct  principles,  and  boys  imbued  with  the  geographical  instinct,, 
even  in  the  most  distant  villages  and  the  humblest  positions,  become 
known,  and  may  have  chances  opened  to  them.  The  system  of  thus 
sending  forth  these  geographical  knights-errant  has  succeeded  beyond 
expectation. 

This  is,  I  think,  an  exami>le  to  follow.  The  young  men  of  South- 
ampton may  equally  be  imbued  with  geographical  enthusiasm,  when 
they  have  been  supplied  with  knowledge  and  trained  as  lecturers  by  the 
Hartley  Professor.  You  need  not  give  them  the  same  name.  Call  them 
Nasamonians,  after  the  geogra])hical  enthusiasts  whose  story  has  been 
handed  down  to  us  by  Herodotua  A  Nasamonian  Club  of  such  youths 
might  be  affiliated  to  your  society.  Mounting  their  bicycles,  with 
lanterns  and  slides  strapped  on  their  backs,  they  would  rush  up  the 
valleys  of  the  Itchen,  the  Test,  the  Avon,  and  the  Hamble,  and  penetrate 
to  the  remotest  villages  of  the  Meonwara.  South  Hampshire  would 
become  a  geographically  enlightened  region,  with  your  society  as  its 
centre.  Ordnance  Survey  Maps  of  the  parishes  would  be  hung  in  all 
the  village  school-rooms,  and  masters  would  co-operate  with  the  Society, 
and  would  teach  from  them  on  correct  principles.  Boys  with  geo- 
graphical instincts  and  the  desire  to  take  trouble  and  to  do  well,  would 
thus  find  opportunities,  instead  of  having  their  hopes  and  aspirations 
crushed  out  of  them.  As  members  of  the  Nasamonian  Club,  they  will 
be  able  to  obtain  encouragement,  guidance,  and  information.  Think  by 
what  mere  chances  our  most  illustrious  geographers  have  been  saved  to 
us.  Doubtless  as  many  have  been  lost  to  us  from  never  having  had  a 
chance. 

Take  the  example  of  James  Bennell,  a  friendless  boy  in  the  village 
of  Chudleigh,  in  Devonshire.     In  1756  the  clergyman  of  the  parish  got 
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him  an  appointment  in  a  man-of-war.  That  was  his  ohance.  He 
devoted  himself  to  geography,  to  making  surveys  and  drawing  charts. 
The  rest  of  his  story  is  like  a  fairy  tale.  In  those  days  there  was  no 
promotion  in  peace  time  hut  through  interest.  Young  Bennell  had 
none.  So  at  the  end  of  the  seven  years*  war  he  got  his  discharge  at 
Madras.  He  received  command  of  a  small  vessel  belonging  to  the  East 
India  Company.  She  was  lost  in  a  hurricane.  A  merchant  kindly 
made  him  master  of  a  schooner  going  to  Calcutta.  When  he  arrived » 
the  Governor  of  Bengal  was  looking  out  for  some  one  to  make  a  survey 
of  the  Company's  dominions.  His  Excellency's  private  secretary  had 
been  an  old  messmate  of  Benneirs.  He  told  the  €U)vemor  that  the 
master  of  a  schooner  in  the  Hugli  was  an  admirable  surveyor.  The 
discharged  midshipman,  at  the  age  of  22,  was  made  Surveyor-General 
of  India  at  a  vtry  large  salary,  received  a  commission  in  the  Bengal 
Engineers,  and  in  course  of  time  became  Eu gland's  greatest  geo- 
grapher.    The  moral  of  which  is — give  your  boys  a  chance. 

Bern  ember,  too,  the  case  of  James  Cook,  the  son  of  a  poor  farm 
labourer  with  a  large  family,  and  apprenticed  on  board  a  collier  brig. 
He  had  the  true  geographical  instinct.  But  he  also  had  perseverance 
and  the  detei  niination  to  do  well — "  Talant  de  bien  faire,"  as  it  is  ex- 
pressed in  the  motto  of  Prince  Henry  the  Navigator.  Cook  must  have 
worked  veiy  hard  in  the  nine  years  during  which  we  know  nothing  of 
him.  His  chance  came  when  he  volunteercil  for  a  man-of-war  as  an 
able  seaman  to  avoid  the  press-gang,  and  when  Sir  Hugh  Palliser 
noticed  his  intelligence  and  zeal,  he  was  made  an  officer.  After  ten 
years  the  value  of  his  surveying  services  in  North  America  had  become 
80  conspicuous  that  the  Secretary  of  the  Admiralty  recommended  him  to 
command  an  expedition  of  discovery.  The  poor  friendless  boy,  ap- 
prentice in  a  collier  brig,  became  the  most  illustrious  navigator  that 
this  nation  has  ever  produced. 

There  are  Eennells  and  Cooks  in  Hampshire  villages  now,  waiting 
for  the  Southampton  Geographical  Society  to  found  a  Nasamonian  Club. 
Not  many  years  ago  a  ragged  little  boy  came  to  a  night  school  not  a 
hundred  tniles  from  the  Hartley  Hall,  and  asked  to  be  admitted.  He 
was  told  that  he  could  come  in  if  he  paid  a  shilling.  He  was  going 
away  with  tears  in  his  eyes,  when  the  teacher,  who  was  a  kind-heartcnl 
man,  was  touched  by  his  sorrowful  face.  He  said  he  would  let  the  boy 
come  in  without  paying  if  he  proved  worthy.  In  a  short  time  the  boy 
was  miles  ahead  of  everybody  else.  He  is  now  an  officer  of  high  rank 
in  an  important  and  responsible  position.  This  shows  that  a  teacher 
will  do  well  to  think  twice,  even  three  times,  before  he  turns  away  a 
penni1e^s  little  boy  who  wants  to  learn. 

I  have  had.  no  thought  beyond  throwing  out  hints  for  what  they  may 
be  worth,  in  thus  dwelling  upon  the  work  which  might  be  undertaken 
by  your  society.    But  geography  is  many-sided,  and  equally  good  and 
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nsefnl  work  may  be  done  on  other  lines.  Whatever  the  plan  may  be,  I 
sincerely  tmst  that  the  Society  will  flonrish  and  become  a  centre  of 
hnmanizing  influences,  collecting  information,  spreading  geographical 
knowledge,  promoting  education,  and  guiding  and  encouraging  youthful 
talent. 

In  conclusion,  I  may  mention  that  the  Boyal  Geographical  Society 
will  have  pleasure  in  welcoming  the  members  of  the  Southampton 
Society  when  they  visit  London.  Th^y  will  have  the  use  of  the 
Society's  rooms,  the  privilege  of  consulting  the  library  and  map-room ; 
thev  will  be  given  tickets  on  application  to  any  of  the  Society's  meetings ; 
and  they  will  be  allowed  to  purchase  the  Society's  publications  at  the 
Fellows*  prices,  which  is  less  than  those  paid  by  the  general  public.  It 
only  remains  for  me  to  express  my  warmest  wishes  for  the  success  of  the 
Southampton  Geographical  Society. 


TWO  RECENT  JOURNEYS  IN  NORTHERN  SOMALILAND.* 

I.  By  F.  B.  Parkikson,  Assoc.  K.S.M.,  and  Lieut.  Brander-Dunbar, 

2nd  Cameron  Highlanders. 

It  was  in  October,  1894,  returning  from  Australia  with  my  friend  Mr. 
Brander-Dunbar,  that,  on  entering  the  Gulf  of  Aden,  our  conversation 
naturally  turned  to  Somaliland.  We  had  both  of  us  read  scraps  about 
it  sufficient  to  whet  our  appetites.  We  had  heard  of  the  high  and 
healthy  plateau  of  the  interior,  of  luxuriant  mimosa  forests,  of  lions,  of 
elephants,  of  semi- wild  natives  mounted  on  semi- wild  horses,  and  of  buch- 
like  things,  that  made  us  vow  that  if  ever  opportunity  occurred  we  also 
would  visit  Somaliland,  and  see  if  there  was  anything  left  for  us  to 
discover. 

Such  opportunity  came  in  the  autumn  of  last  year,  1896 ;  but  before 
commencing  the  record  of  what  we  saw  and  did,  I  take  the  opportunity 
of  thanking  the  Society  for  the  material  assistance  given  us  in  the  form 
of  a  loan  of  instruments,  which  enabled  an  accurate  survey  of  the  route, 
and  also  of  the  adjacent  country,  to  be  made.  My  best  tbanks  are  also 
due  to  several  gentlemen  for  valuable  advice  and  information,  namely. 
Dr.  Scott  Keltic,  Secretary  of  the  Society;  Mr.  Coles,  the  Society's 
Instrictor;  Mr.  Bavenstein;  Prof  Howes,  of  the  Royal  College  of 
Science ;  Dr.  Woodward  and  Dr.  Gregory,  of  the  British  Museum ;  and 
the  Hon.  Major  Talbot,  of  the  Department  of  Military  Intelligence 
at  the  War  Office.     Also  our  trip  would  not  have  been  so  easy  of 
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aocomplishment,  had  it  not  been  for  the  kind  and  conrteous  assistanoe  of 
Colonel  Ferris  at  Aden,  and  Captain  Mereweather,  the  Political  Resident 
at  Berbera. 

On  glancing  at  the  general  map  of  Somaliland,  it  is  evident  that, 
eastwards  from  Berbera,  very  little  has  been  mapped  beyond  the  forty- 
sixth  meridian,  except  along  the  ninth  parallel  of  latitude  by  Captain 
S Wayne's  trip  to  the  Dolbahanta  in  1891.  At  the  same  time  Colonel 
Fadget  was  working  to  the  south-west  of  the  Bur  Dab  range,  and  had 
a  brush  with  the  natives  near  ELirrit.  It  was,  then,  our  main  object  to 
visit  as  much  of  this  north-eastern  portion  of  the  country  as  we  oould, 
and  how  far  we  were  able  to  carry  this  out  will  be  seen  at  once  from 
the  annexed  sketch-map  of  our  route.  For  good  reasons,  which  will 
be  8ho¥ni  as  we  proceed  with  the  narrative,  we  were  unable  to  get 
as  far  east  as  we  had  hoped,  and  were  obliged  to  turn  southwards  and 
content  ourselves  with  exploring  a  bit  of  the  Haud,  or  waterless  plain 
of  the  interior.  But  there  is  nothing  to  regret  in  this,  as  we  were  more 
than  repaid  for  any  disappointment  we  might  have  felt  by  the  observa- 
tions we  were  able  to  make  of  the  geological  struct  are  of  the  country, 
many  important  points  of  which  we  must  have  missed  had  we  continued 
our  easterly  course. 

Passing  over  the  heat  and  dust  of  packing  at  Berbera,  we  found  our- 
selves ready  to  start  from  that  town  on  October  29, 1896,  with  twenty-two 
camels  and  twenty-six  men.  The  hiring  of  these  is  not,  after  all,  such  a 
very  arduous  task,  especially  if  one  has  read  the  concise  hints  on  the 
subject  in  the  Appendix  to  Swayne's  '  Seventeen  Trips  through  Somali- 
land,'  a  most  valuable  book,  and  our  constant  companion  throughout  the 
journey.  The  feeling  of  triumphant  delight  on  setting  out  baffles  all 
description,  and  brought  forcibly  to  my  mind  those  words  of  Dr.  Living- 
stone's on  beginning  his  last  journey  up  the  Eovuma — *'  Now  that  I  am  on 
the  point  of  starting  on  another  trip  into  Africa,  1  feel  quite  exhilarated." 
If  an  old  hand  like  the  doctor  employs  such  an  expression  to  describe 
his  excitement,  it  may  in  a  measure  be  imagined  what  the  feelings  are 
of  those  who  start  for  the  first  time.  It  is  impossible  to  ride  for  long ; 
one  is  constantly  jumping  off  one's  pony's  back  to  examine  more  closely 
some  tree,  insect,  bird,  or  beast.  This  part  of  the  maritime  plains  is 
known  as  the  Guban.  It  is  bounded  by  the  Gulf  of  Aden  on  the  north, 
and  the  wall  of  the  great  plateau  on  the  south.  We  crossed  it  in  a 
south-easterly  direction,  and  it  consists  here  of  a  limestone  and  shale 
country,  more  or  less  covered  by  low  scrub,  and  traversed  by  numerous 
watercourses,  which  come  down  from  the  great  wall.  Several  of  these 
streams  were  running  at  this  season.  Large  areas  of  this  country  are 
thickly  covered  with  detritus,  subangular  fragments  chiefly,  and  pebbles 
along  the  watercourses,  which  make  very  rough  travelling.  All  along 
this  route  the  escarpment  of  the  plateau  resembles  a  range  of  mountains 
running  east  and  west.    Yiewed  from  Karingabile,  it  reminds  one  of  the 
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Alpe  ft9  seen  from  TQiin ;  thongh  on  a  smaller  scale,  it  is  just  aa  impos- 
ing, because  there  is  nothing  visible  by  which  the  aotaal  size  maj  be 
compared. 

Determining  to  asoend  the  plat«an  through  the  Uiriya  pass,  we 
reached  Hngnf  on  November  5,  a  place  immediately  at  the  commence- 
ment of  the  rise,  and  already  2000  feet  above  sea.  The  next  morning 
we  began  the  ascent,  and  a  magnificent  gorge  it  is.  We  were  mnch 
tnraUed  by  the  midges,  which,  although  they  do  not  bite,  yet  fill  one's 
eyes,  ears,  nose,  and  mouth,  buzzing  and  crawling,  so  that  without  a 
bnnch  of  twigs  with  which  to  whisk  one's  face,  it  would  have  been 
really  impossible  to  proceed.     It  requires  a  bit  of  silk  gauze,  as  trans- 


parent as  possible,  to  put  over  the  hat  and  under  the  coat  collar ;  this 
would  entirely  prevent  the  annoyanoe  in  these  gorges.  By  9  a.m.  they 
bad  all  dispersed,  I  believe  it  is  only  for  a  few  weeks  in  the  year  that 
these  midges  occur,  and  on  our  return  journey  down  the  Sheikh  pass,  in 
January,  we  saw  nothing  of  them. 

The  geological  section  exposed  in  the  Mirija  pass  is  typical  of  the 
whole  country  which  we  visited,  and  all  the  principal  horizons  are  here 
represented.  On  a  bed  of  gneiss  rest  some  1800  feet  of  limestone,  with 
less  important  layers  of  shale  and  sandstone.  The  band  of  hard  lime- 
stone, some  250  feet  in  thiokness,  appears  very  generally  over  the 
country,  and  is  everywhere  eaten  into  caves  at  its  outcrop.  These 
caves  are  of  all  sizes,  and  aSord  a  secure  retreat  to  leopards,  hyenas, 
and  baboons.    The  photograph  shows  this  formation  above  our  camp 

No.  I.— Jandart,  1898-]  c 
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at  Dongorreh,  where  we  remained  for  a  few  days  to  rest  the  camels 
and  take  observations,  as  I  intended  to  make  this  the  starting-point  of 
the  survey.  The  air  is  splendidly  cool  and  bracing  up  here,  and  it  is 
really  hard  to  realize  that  one  is  in  the  tropics.  The  thermometer  sinks 
to  65°  in  the  early  morning,  making  a  good  far  coat  most  welcome. 

We  ascended  the  hills  to  the  west  of  camp,  passing  np  one  of  the 
nnmerons  ravines  cut  by  the  streams.  The  section  was  identical  with 
the  Miriya  pass,  though  the  cut  was  not  deep  enough  to  reach  to  the 
gneiss ;  and  as  this  valley  is  at  right  angles  to  the  pass,  it  proves  the 
uniformity  of  the  strata  in  this  part.  At  one  spot,  where  the  torrent  bed 
had  been  cut  through  the  very  conipact  hard  limestone  at  an  angle  of 
about  30°,  it  was  evident  that  at  times  the  force  of  the  water  must  have 
been  tremendous.  There  were  abundant  proofs  that  a  freshet  filling 
this  gully  to  a  depth  of  at  least  20  feet  had  passed  down,  but  not 
recently,  as  there  were  trees  growing  from  cracks  in  the  rock  at  the 
bottom  of  the  gully  which  measured  9  inches  in  diameter.  They  must 
have  been  at  least  forty  or  fifty  years  old,  and  had  such  a  freshet  come 
down  within  that  time,  they  must  certainly  have  been  swept  away.  As 
the  area  drained  by  this  gully  is  very  small,  it  must  have  been  a  great 
and  sudden  downpour  of  rain  to  cause  such  a  rush.  On  the  top  of  the 
hill  we  found  evidences  of  kudu  and  wild  ass,  and  took  a  round  of 
angles  at  a  point  1600  feet  above  camp.  This  is  a  spur  of  the  Negegr 
plateau,  which  lies  to  the  north  and  forms  the  west  wall  of  the  Miriya 
pass.  The  well  at  Geba  Geba  is  important,  as  it  is  the  highest  permanent 
water  near  the  Miriya  pass,  and  much  used  by  the  Habr  Toljaala  people 
when  bringing  their  folds  to  pasture  on  the  upper  plateau. 

Our  next  camp  was  at  Gallol  Dobleh,  which  we  made  on  the  12th, 
near  to  a  large  gudd  tree  in  the  plain,  where  a  number  of  Toljaala 
shepherds  were  encamped  with  flocks  of  sheep  and  camels.  We  found 
no  permanent  water  here,  the  nearest  being  Geba  Geba.  The  bold  out- 
line of  mountains  to  the  north  and  east  made  good  marks  for  the  survey, 
so  at  night  I  took  observations  for  latitude  and  azimuth,  using  Habrje 
peak  as  the  referring-mark.  The  latter  is  a  rugged  mountain  lying  17 
miles  to  the  north-east.  It  was  at  G^lol  Dobleh  that  I  obtained  my 
first  specimen  of  Clarke's  gazelle.  While  encamped  at  this  same  place, 
I  one  day  observed  a  vulture  sitting  on  her  nest  in  a  low  flat- topped 
mimosa.  A  colony  of  yellow  weaver  birds  had  built  in  the  same  tree, 
and  some  of  their  nests  were  actually  attached  to  that  of  the  vulture. 
I  dare  say  they  found  this  a  great  protection  to  them,  as  the  smaller 
birds  of  prey  would  hesitate  to  approach  such  a  formidable  fortress. 
All  the  waters  of  this  plain  find  their  way  southwards  to  the  Tug 
Der;  indeed,  none  of  the  streams  flowing  into  the  Gulf  of  Aden 
drain  more  than  a  few  miles  of  the  northern  edge  of  the  general 
plateau. 

A  march  of  15  miles  brought  us  to  our  camp  near  the  base  of  the 
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Habijepeak:  theoentral  rock  hu  atotalheightof  5079  feet.  We  pitohed 
onr  tentfl  at  the  foot  of  the  peak.  500  foet  above  Gallol  Dobleh.  The  first 
part  of  thia  march  ap  to  the  low  limeetoae  ridge  of  Artalla  Kaa  over 
gnaa  plain,  pleasingly  relieved  with  belts  of  amaU  treea.  But  the 
moment  the  Artalla  ridge  is  passed,  qoite  a  dense  forest  is  seen  to  stretch 
ap  to  the  base  of  the  mountain,  and  as  far  beyond  it  as  the  eye  can 
reaoh,  both  eait  and  west.  This  ohange  in  the  vegetation  is  due  to  a 
change  in  the  soil,  whioh  on  inspeotion  is  seen  to  consist  of  the  decom- 
posed detritns  of  the  intrasive  rocks  whioh  form  the  axis  of  Habrje.  I 
believe  this  is  the  only  instance  of  a  mass  of  granitic  rocks,  targe  enough 
to  form  a  respeotabte  mountain,  known  to  exist  in  the  explored  parts  of 


Northern  Somaliland.  I  surveyed  a  olosed  polygon  round  the  base,  and 
found  it  12  miles  in  circumference;  the  central  peak  rises  1500  feet 
above  this.  Our  Malvern  hills  are  a  good  example  of  a  similar  formation. 
The  view  from  the  top  is  magnificent.  Eastwards,  in  the  direction  of 
Cape  Gnardafni,  the  wall  of  the  rift  extends  as  fiir  as  the  eye  can  reach, 
and  the  moat  distant  peaks  must  certainly  be  on  or  beyond  the  forty- 
seventh  meridian;  nearer  are  Gnlhiglnh  and  Morisman,  apparently  the 
exact  counterparts  of  the  Miriya  pass.  To  the  west  can  be  seen  all  the 
conntry  we  passed  through  from  Dongorreh,  To  the  south  the  Bnr 
Dab  range  is  plainly  visible,  blue  and  shimmering  in  the  heat ;  often 
the  mir^e  makes  this  range  appear  as  though  it  were  the  opposite 
ooast  of  a  large  lake.  To  the  north  the  prospect  is  limited  by  the  range 
of  gneiss  hills  that  here  bound  the  platean.     For  7  or  R  miles  in  all 
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direotioiu,  except  north,  itretobes  a  sea  of  rioh  green  forest,  vliioh 
shows  well  how  f&r  the  fertilizing  influenoe  of  the  detritns  extends. 
Folspai  and  apatite,  two  veiy  oonspioaons  minerals  in  this  monntain, 
are  no  donbt  Tesponsible  as  the  fertilizers.  Hy  friend  Dnnbar,  who 
had  been  somewhat  ailing  ainoe  we  left  Hk  coast,  now  developed  an 
attack  of  janndice,  whioh  neoesaitated  onr  making  permanent  camp  here 
until  he  should  be  able  to  march.  This  misfortane,  thongh  tantalizing 
in  many  respects,  yet  enabled  me  to  make  a  more  thorough  investigation 
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of  the  immediate  neighboarhood,  and  it  also  probably  saved  us  from 
running  into  a  "hornet's  nest"  nsawares  tbat  might  liave  crippled 
the  caravan. 

After  reading  Bwayne's  moat  accnrate  description  of  the  Somali 
people  and  their  ways,  it  would  be  mere  repetition  to  attempt  an3'thiDg 
general  here,  eapeoially  as  my  experience  was  only  of  a  few  months' 
duration,  whereas  Swayiie  has  worked  amongst  them  for  several  years. 
However,  we  had  rather  a  unique  experience  at  this  camp,  which  serves 
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well  to  show  tHe  behayiour  of  the  Somali  when  on  the  war-path.  I  had 
gone  out  in  the  early  morning  to  shoot  meat;  Danbar  was  in  oamp, 
ill.  We  had  been  following  the  fresh  tracks  of  an  oryx  throngh  the 
forest  for  a  conple  of  hours,  when  shots  were  heard  in  the  direction  of 
camp.  Wondering  what  this  might  mean,  and  finding  that  our  qnarry 
had  been  scared,  we  rounded  for  our  zeriba,  and  had  not  gone  far  when 
we  saw  a  mob  of  camels  coming  at  a  brisk  trot  down  a  glade  towards  us, 
and  heard  the  clatter  of  horses'  hoo&  behind.  Doda,  my  gnnbearer, 
touched  my  arm  and  whispered,  "  Thief  steal  your  camels,  sir ;  shoot  I 
Hhoot ! "  I  at  onoe  exchanged  the  single  rifle  I  was  carrying  for  the 
heavy  double,  and  bobbed  down  out  of  sight  in  the  bushes.  We  had 
not  many  seconds  to  wait  before  the  camels  came  straight  up  to  us. 
We  stopped  them,  and  at  the  same  time  the  heads  of  a  score  or  two  of 
horsemen  appeared  behind.  Without  further  introduction,  Doda  dropped 
on  one  knee  and  deliberately  fired  amongst  them,  whereupon  they  dis- 
persed in  all  directions,  making  the  jungle  crash  splendidly.  I  ran  50 
yards  to  my  right  to  get  clear  of  the  bushes  and  opened  fire;  then, 
quickly  reloading,  gave  them  a  parting  salute.  Doda  had  been  blazing 
away  all  the  time,  but  I  don't  know  whether  any  of  his  shots  took 
effect ;  he  did  his  best,  and  behaved  very  coolly. 

We  now  ran  back  to  the  camels,  and  were  just  congratulating  our- 
selves upon  their  rescue,  when  the  headman  arrived  with  ten  of  our 
people.  Aden,  my  butler,  had  had  the  foresight  to  bring  me  a  fresh 
supply  of  cartridges ;  and  the  cook  also  appeared  in  warlike  attitude,  with 
a  large  enamelled  iron  basin  for  a  shield,  and  brandishing  a  butcher's 
cleaver.  A  hurried  conversation  with  the  headman  then  ensued,  from 
which  it  appeared  that  the  raiders  had  driven  off  thirteen  of  our  camels. 
He  was  delighted  that  we  had  rescued  them ;  but,  as  the  raiders  had 
also  taken  one  of  our  ponies,  I  allowed  the  headman  and  six  armed  men 
to  go  on  in  pursuit  to  try  and  recover  it,  while  we  returned  in  triumph 
to  camp  with  our  camels.  The  raiders,  when  attacking,  galloped  past 
our  camp  to  where  the  camels  were  feeding,  800  or  900  yards  distant, 
and,  in  spite  of  the  shots  from  the  two  men  who  were  grazing  the  beasts, 
succeeded  in  rounding  off  the  thirteen  camels  and  a  pony.  By  this  time 
they  were  under  a  pretty  hot  fire  from  tbe  party  who  made  a  sortie  from 
the  oamp,  but  before  they  could  get  within  reasonable  range  camels  and 
raiders  had  disappeared  into  the  forest,  where  our  men,  who  were  of  course 
on  foot,  had  but  little  chanoe  of  overtaking.  However,  our  people  ran 
well,  and  most  fortunately  drove  the  enemy  into  our  ambuscade,  and  being 
met  here  at  dose  quarters,  they  at  onoe  disgorged  their  booty.  Had  they 
known  how  small  a  foroe  we  were,  I  have  no  doubt  they  would  have 
endeavoured  to  run  the  gauntlet,  as  they  are  brave  fellows,  and  don't  at 
all  fear  a  fight,  even  against  odds  in  the  open.  Later  on,  when  we  were 
at  Eil  Dab,  we  were  able  to  send  a  messenger  to  these  people,  and  found 
they  bore  us  no  ill  will  at  all  for  having  baulked  them,  and  I  have  no 
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donbt  they  will  oltimately  retain  onr  pony-  Theii  whole  seDtiment 
fleems  to  be  that  they  are  delighted  to  see  qb  in  their  oonntiy,  to  go 
where  we  lilce;  hat  if  we  are  not  Btrong  enoagb  in  numbers,  we  most 
not  mind  the  young  men  nnnVing  b  daah  now  and  then  to  lift  a  oamel  or 
two.  On  Bending  pat  Bopota  to  the  eaat,  we  foond  that  the  Dolbahanta 
were  in  great  force  there,  grazing  poniea,  bo  that,  although  we  shonld 
not  have  been  in  any  personal  danger,  yet  probably,  with  our  small  foroe, 
we  should  have  got  a  lot  of  our  hit  smashed,  and  lost  camels.  Dunbar 
also  was  sufGoiently  reooTered  to  marob  to  Berbera,  and  the  necsBsary 
eeoort  sent  with  him  farther  reduced  oar  foroe,  so  that  I  determined 
to  remain  where  I  waa  till  they  returned. 

The  Habrje  well,  from  which  we  obtained  our  water  at  this  camp, 


lies  7  miles  to  the  north,  on  the  edge  of  the  rift.  It  is  a  pool  in  a  torrent 
bed,  and  with  a  little  excavation  might  be  much  improved,  or  by  build- 
ing  a  dam  across  the  gully  quite  a  lake  might  be  formed,  whioh  would 
enable  a  large  number  of  people  to  stay  here  daring  the  dry  season 
and  cultivate  the  rich  soil.  The  true  Somali  would  be  offended  if  set 
to  cultivate ;  so  that,  unless  settlers  from  other  parts  oouM  be  induced 
to  come,  it  would  be  waste  of  time  and  money  to  start  publio  works  for 
the  improvement  of  the  water-supply  in  sach  an  isolated  district.  I  am 
sure,  as  time  goes  on,  additional  wells  will  be  made  along  the  caravan 
routes ;  but  it  must  be  remembered  ihat  this  offers  an  inducement  to 
raiding-partiee  to  harbour  near  auch  wells.  For  this  reason  many 
watering-places,  which  are  opened  by  the  herdsmen  when  they  take 
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their  flocks  ap  into  the  Hand,  are  oarefolly  oloeed  agaio  when  they 
retire.  If  it  could  be  managed  to  elose  euoh  wells  with  a  oast-iron 
collar  and  looked  door  like  the  manhole  of  a  aewer,  it  would  certainly 
bo  a  benefit  to  the  people,  and  have  a  great  tendency  to  check  raiding, 
aa  the  keys  would  only  be  in  the  poaseBaion  of  the  elders  whose  people 
had  a  right  to  use  the  water.  The  eastern  slope  of  the  Habrje  ^stem 
is  drained  by  quite  a  oonsiderable  rirer;  it  only  has  a  definite  ohanuel 
for  the  first  9  miles  of  its  course,  but  abreast  of  the  peak  it  ia  150  yards 
broad,  and  by  the  flood  marks  it  mnst  be  ohest^eep  in  the  rainy  season, 
and  strong  enough  to  transport  large  trunks  of  trees.  A  few  miles 
to  the  Boath  it  splits  up  into  many  channels,  the  waters  spreading  over 


the  plains,  and  finally  Joining  the  Tug  Der.     Kone  of  our  people  knew 
any  name  for  it. 

These  volatile,  song-loving  Somalia  form  a  great  contrast  to  the  stolid, 
practical  Chinese  with  their  iron  memories,  among  whom  I  have  lived 
so  long.  It  has  been  observed  by  several  people  that  the  Somalis,  when 
beckoning  to  any  one  at  a  distance,  bold  the  arm  extended,  slightly 
raised  and  the  palm  down,  and  then  bring  the  hand  and  arm  with  a 
sweep  towards  the  ground.  I  am  inclined  to  think  that  this  is  a  more 
general  form  of  beckoning  than  our  English  method  with  the  forefinger 
slightly  bent,  holding  the  palm  of  the  hand  towards  the  face.  I  know 
both  the  Italians  and  the  Chinese  use  the  arm  extended  like  the  Somalis, 
and  Dr.  Livingstone  mentions  the  same  of  the  people  in  Central  Africa. 
It  was  interesting  to  observe  that  my  men,  when  drinking  from  a  vessel. 
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looked  straight  into  the  faoes  of  their  eomrades,  and  showed  no  tendency 
to  tarn  aside,  as  the  British  workman  almost  invariably  does  when 
treated  to  a  pot  of  beer.  One  would  have  expected  that  this  act  to 
protect  the  throat  would  have  been  more  strongly  inherited  by  a  semi- 
wild  people.  The  Somalis  are  very  keen  in  the  chase,  and  brave  to 
rashness. 

One  afternoon  we  hunted  two  lionesses.  I  had  shot  the  first,  and 
severely  wounded  the  other  as  she  galloped  between  two  thickets,  and 
so  excited  were  the  men  that  I  could  not  stop  them  from  at  once 
following  the  lioness  into  the  cover.  She  I9prang  on  my  gunbearer 
with  such  impetus  that  she  turned  a  complete  somersault  with  his  leg 
in  her  mouth.  The  other  two  men,  who  were  close  by,  did  not  yield  an 
inch,  but  deliberately  fired  their  rifles  into  the  beast,  and  by  good  Inck 
did  not  hit  the  man  who  was  lying  beneath  her.  Fortunately  her  next 
move  was  to  charge  at  me,  and  enabled  me  to  finish  the  encounter  with 
a  ball  delivered  into  her  chest  at  close  quarters.  My  gunbearer  was 
severely  bitten  in  the  leg  and  arm,  but  subsequently  reoovered«  He 
seemed  to  think  the  matter  rather  a  fine  joke,  and  never  deigned  to 
show  any  symptoms  of  pain  when  his  wounds  were  being  dressed,  not 
even  when  I  had  to  enlarge  one  of  the  fang-marks  to  extract  a  piece  of 
bone  that  bad  been  splintered  off  the  tibia.  I  found  that  oarboUo  aoid, 
one  in  sixty,  would  not  combat  the  deeper  wounds ;  but  a  solution  of 
mercuric  chloride,  one  per  thousand,  applied  with  a  syringe  twice  daily, 
at  once  checked  the  suppuration.  In  ten  days  granulation  had  set  in 
nicely ;  but,  owing  to  the  large  internal  surface  of  the  wounds,  sufficient 
mercury  had  been  absorbed  to  produce  very  slight  symptoms  of  saliva- 
tion, so  I  resorted  again  to  the  carbolic  acid,  which  now  proved  effectual 
in  completiug  the  cure.  For  all  wounds  in  tropical  climates  mercuric 
chloride  is  by  far  the  safest  and  surest  antiseptic,  and  even  when  it  is 
not  actually  used  upon  the  wound  itself,  a  piece  of  lint  soaked  in  it 
should  be  placed  over  all,  to  keep  out  the  larvee  of  flies,  which  are  not 
killed  by  carbolic  acid.  Another  great  advantage  is  its  portability,  and 
perhaps  the  best  way  is  to  have  it  compressed  into  tabloids  with  a  little 
ammonic  chloride,  which  increases  its  solubility.  The  shepherds  sent 
us  a  present  of  milk  as  a  thankoffering  for  slaying  the  lionesses.  A 
message  also  came  indirectly  from  the  raiders,  apologizing  for  their 
rude  disturbance. 

On  December  14,  Dunbar  joined  me  again  in  high  spirits ;  be  had 
quite  recovered,  and  bagged  a  fine  lion  on  his  way  from  the  coast.  He 
came  over  the  Sheikh  pass,  and  down  to  Ber  on  the  Tug  Der.  We 
decided  that  it  was  now  best  to  go  south,  and  crossed  the  plains  to 
the  foot  of  the  Bur-Dab  range  at  Shimber  Berris.  On  this  route  there 
is  rich  vegetation  the  whole  way,  grass  alternating  with  thick  belts  of 
trees  and  open  park-like  country.  Dunbar  reports  that  on  his  way  to 
Habrje  from  Ber  there  are  two  marches  of  rather  sterile  country,  with 
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no  trees  and  poor  taasookj  grasB,  due  no  doubt  to  oTor-Btooking  near 
the  wells.  Shimber  Berris  is  lOOO  feet  below  onr  camp  at  Habije, 
thoDgli  to  the  eye  these  plains  seem  as  level  as  the  sea.  Game  U 
plentiful  here,  but  wild.  Fine  rocky  goi^es  in  the  range  show  the 
aame  section  as  the  Hiriya  pass,  bnt  the  cuts  are  not  deep  enough  to 
expose  the  gneiss. 

The  photographs  show  the  interior  of  one  of  the  large  oaves  which 
we  fonnd  in  this  part  of  the  oormtry.  In  it  wore  the  remains  of  many 
fires  and  oameW  bones  strewed  ebont,  showing  it  to  be  one  of  the  resurts 
of  robbers.  It  is  a  stiff  olimb  to  reaoh  these  oaves,  and  no  oamel  could 
ever  get  there  unless  out  up  and  carried  on  men's  backs.   About  halfway 


BSBBIB,  LOOSIHO  IVWABDB  THE   MODTH, 


np  the  gorge  is  a  deep  cleft  among  huge  boulders,  with  water  at  the 
bottom,  forming  a  natural  well.  It  is  known  as  the  Shimber  Berris 
well,  and  has  evidently  been  used  for  a  long  time,  as  the  hard  rock  is 
worn  in  farrows  6  inches  deep  by  the  ropes  that  have  been  used  for 
drawing  water.  This  well,  like  the  many  oaims  on  the  hilltops  and 
remains  of  ancient  buildings,  is  universally  aaoribed  by  the  natives  as 
being  of  Galla  origin.  Needless  to  say,  the  Bur  Dab  range  is  composed 
of  limeatone,  and  there  is  no  evidence  of  volcanic  origin.*  We  fonnd 
here  an  old  man  living  entirely  alone,  subsisting  on  gnm  and  snared 


•  Swajne,  'BeTenteen  Tripe,'  p.  97. 
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game.  He  was  very  clever  at  catohing  gerinonk,  or  Waller's  gazelle, 
by  means  of  a  oord  made  of  the  fibrei  of  the  "  hig  "  aloe.  At  one  end 
of  the  cord  a  ramung  noose,  6  inches  in  diameter,  was  laid  roaud  the 
rim  of  a  onp-ahaped  hole  scooped  in  the  gronnd,  and  supported  by  a 
series  of  small  pegs.  Near  the  nooee  was  attached  a  fine  bnt  strong 
thread,  the  other  end  of  which  was  fastened  to  a  springy  branch  of  a 
tree,  bent  down  for  the  purpose.  The  noose  was  prevented  from  being 
dragged  ont  of  the  hole  by  two  pieoes  of  wood  laid  orosswise.  The  loose 
end  of  the  cord  was  either  tied  to  an  adjacent  tree  or  pegged  firmly 


to  the  ground,  and  all  traces  of  the  trap  neatly  covered  with  leaves  and 
sand.  The  gazelle  is,  of  oonrse,  canght  by  the  leg,  and  once  the  noose  is 
drawn  tightly  ronnd  above  the  hoof  there  is  no  escape ;  but  it  must  need 
large  experience  of  the  hannts  of  the  game  to  know  where  to  set  theae 
gins.  The  old  man  had  thirty  or  forty  oonatantly  set,  and  said  he  got 
a  gazelle  once  every  four  or  five  days.  Opinions  in  camp  were  divided 
concerning  this  old  man ;  some  looked  upon  him  as  a  knave,  and  others 
as  a  fool.  I  incline  to  the  latter  view,  as  he  was  mentally  deficient 
in  many  ways,  bnt  there  did  not  appear  to  be  anything  vioions 
about  him.* 

The  Tag  Der  river  has  no  permanent  channel  anywhere  along  here, 
but  the  water  extends  in  a  belt  several  miles  wide,  and  nowhere  more 

ii  tliia  place  b;  Snuyso  in  1891.     I 
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tbui  a  foot  or  18  inches  deep,  as  seen  from  the  high- water  marks 
on  the  tree-tmnks.  At  this  seuon  the  snriace  of  the  groimd  is  per- 
feotl;  dry,  bnt  a  riew  from  the  top  of  the  range  shows  at  a  gUnoe 
the  extent  of  these  flood  waters,  as  the  trees  are  stunted  and  the  grass 
Inxnriant. 

One  morning  I  had  vonnded  an  oryx  and  followed  the  track  for  6  or 
7  miles,  finally  losing  it  on  some  hard  gronnd ;  on  returning  we  fonnd 
the  spoor  of  a  large  lion,  which  had  been  stalking  us.  It  was  evident  that 
he  had  followed  till  we  came  to  an  open  place,  and,  having  sighted  ns, 
tnraed  aside.  Shortly  after  we  met  Dosbar,  who  had  also  discovered  the 
track.    We  followed  till  nearly  sundown,  bnt  he  fairly  beat  us  in  some 


heavy  jungle,  and  we  returned  to  camp  rather  fagged  by  a  bard  day's 
work  in  the  hot  sun.  A  long  march  brought  us  to  the  top  of  the 
pass  in  the  Sur  Dab  range  called  Bah  Lardis,  or,  aa  Swayne  has  it, 
Laba  Oardai.  About  halfway  up  on  the  northern  slope  were  the  fresh 
tracks  of  a  rhinoceros  across  the  path,  but  the  rocky  nature  of  tbe 
ground  and  horrible  thorn  thickets  made  it  impossible  to  follow.  It 
confirms  the  fact  of  these  animals  existing  in  the  Bur  Dab  range,  and 
the  Dolbabanta  people  at  £tl  Dab  told  us  there  were  three,  two  old 
ones  and  a  younger  female,  that  bad  been  in  tbis  district  for  many 
years.  At  Eil  Dab  we  fonnd  a  considerable  karia  or  collection  of  flocks 
and  herds  at  the  wells,  and  the  young  fellows  who  came  to  "debaltig" 
before  ue  were  the  finest  men  and  had  tbe  beet  horses  we  bad  yet  seen 
in  the  country. 
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Filling  all  our  water-bftirels  at  Eil  Dab,  we  set  ont  on  Janaftry  2  for 
Bohotle,  46  mileB  to  the  south.  Passing  through  aa  ondulatiiig  oonntry 
of  conglomerate  with  patohes  of  sandstone,  we  camped  the  first  night  at 
Airi  Bob  bj  a  groTe  of  giant  euphorbias  and  anthills.  A  leopard 
jumped  over  the  zeriba  in  the  night,  and  took  a  sheep's  head  oat  of  the 
pot  only  a  few  yards  &om  the  teat  The  Eaud  proper  begins  here,  and 
stretches  away  to  the  south  as  far  as  the  eye  can  reaob,  like  a  btish- 
oorered  sea  studded  with  enormous  anthills  of  dark  chocolat«-ooloured 
earth,  reminding  one  of  the  ommbllng  monuments  in  a  deserted  cemetery. 
No  game  here  at  this  season,  except  the  little  "  dik  dik ;  "  ftll  is  silent 
and  desolate ;  even  the  hyeenae  did  not  follow  as  to  make  night  hideous 


with  their  bowls.  The  impression  was  forcibly  brought  home  to  one, 
that  to  be  stranded  here  without  water  would  be  certain  death. 
Wberever  the  rich  dark  soU  has  been  blown  away  horizontal  sirata  of 
limestone  appear.  The  country  slopes  gradually  away  to  the  south-east, 
and  one  by  one  the  upper  strata  of  the  Bur  Dab  range  crop  up,  till  at 
God-la- Yareh  the  appearance  of  the  oherta  show  the  top  bed  has  been 
reached;  that  is,  the  top  bed  which  now  remains  on  the  Bur  Dab  and 
Qolis  ranges,  there  being  beds  overlying  this  at  Kirrit  and  other 
places,  consisting  of  shales  and  marlstone  containing  gypsum,  hwmatite, 
and  flint,  and  whose  decomposition  forms  the  ferruginous  soil  of  the 
Hand. 

On  the  morning  of  the  third  day  from  Eil  Dab  a  belt  of  forest 
appeared  above  the  horizon  to  the  south,  making  us  hasten  our  steps  as 
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ve  eoteied  the  welcome  shade,  aod  in  half  an  hoor  we  emerged  into  a 
fine  open  spot  covered  with  green  grass,  in  whioh  soores  of  wells  have 
been  dog,  and  good  water  is  everywhere  within  6  or  8  feet  of  the 
snrfiice.  It  is  a  shallow  bann  in  the  Hand,  whioh  in  the  rainy  seaaon 
floods  to  a  depth  of  8  or  12  inohes,  forming  a  lake  about  2  miles  in 
diameter  and  almost  oironlar.  Thia,  in  drying  up,  passes  through  the 
variona  stages  of  a  swamp,  nntil  (as  when  we  saw  it)  the  snrfaoe  is 
qnite  dry  and  hard  and  covered  with  rich  herbage.  The  surrounding 
belt  of  forest  marks  the  limit  of  the  flood,  ths  big  trees  only  thriving 
where  the  water  does  not  stay  too  long  upon  the  sur&oe.  These 
wells  of  Bohotle  form  a  most  important  outpost  in  the  Hand,  affording 
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a  permanent  water-supply  to  thousands  of  horses  and  cattle.  Also 
caravans  Doming  from  the  Herehan  oonntty  in  the  south  can  water 
here  before  prooeeding  to  the  coast,  either  via  Kirrit  or  Eil  Dab. 
GonntlesB  doves  roost  in  the  belt  of  forest  uuirouuding  the  wells, 
coming  down  every  evening  to  drink.  Wherever  one  of  these  birds  is 
Been  in  Somaliland,  it  is  a  sure  sign  of  water  within  7  or  8  miles,  and  its 
direction  can  be  found  by  watohing  their  evening  flight  Gninea-fowl 
and  plovers  are  also  plentiful  hnre. 

Bohotle  was  our  farthest  point  south,  namely,  lat  8°  15'  45"  N.,  and 
on  January  7  we  took  a  north-westerly  course  for  Kirrit.  A  well-worn 
caravan  route  leads  all  the  way  across  the  Hand,  and  there  are,  no  doubt, 
many  places  where  water  could  be  obtained  by  digging  wells,  notably 
at  Do  Oobleh,  two  marches  from  Bohotle,  where  a  similar  "  pan  "  exists, 


30  TWO  RECENT  JOURNEYS  IN  NORTHERN  SOMALILAND. 

though  on  a  smaller  scale.  It  is  evident  that  water  remains  on  the 
snrface  here  long  after  the  rains  have  ceased.  Somewhere  to  the  west  of 
this  part  of  the  Hand,  Colonel  Padget  offered  to  dig  a  well  and  present 
it  to  the  people ;  bnt  they  begged  him  not  to  do  so,  as  it  would  offer  an 
inducement  for  raiders  to  establish  themselves  in  the  Hand  during  the 
dry  season.  Footprints  of  lions  were  visible  in  the  mud,  which  was 
now  baked  hard,  showing  that  there  is  game  here  in  rain-time.  Of 
all  the  antelope,  the  dik  dik  (^Madoqua  phillipn)  appears  to  exist  with 
the  least  amount  of  moisture.  They  were  here  in  the  open  Hand,  not 
in  great  numbers,  it  is  true,  but  everywhere  some  half-dozen  would  be 
sighted  in  the  day's  march,  even  where  the  herbage  was  so  dry  that 
it  crumbled  to  dust  when  rubbed  between  the  fingers,  and  such  dis- 
tances from  water  that  it  was  quite  out  of  the  question  for  these 
little  animals  to  reach  it.  Moreover,  when  at  the  wells,  it  was  certain 
they  never  came  to  driuk  there.  At  the  time  of  our  visit  a  scanty  dew 
was  only  apparent  on  one  or  two  mornings,  yet,  although  all  the 
other  quadrupeds  had  retired,  these  little  antelope  not  only  subsisted, 
but  were  in  good  condition. 

Nothing  of  importance  occurred  during  the  remainder  of  the  journey 
across  the  Hand,  and  it  was  with  a  feeling  of  relief  that  we  sighted 
the  hills  near  Gorroreh,  where  there  is  a  well  of  horrible  water,  smelling 
strongly  of  sulphuretted  hydrogen,  and  possessing  marked  tonic  and 
aperient  properties.  However,  it  did  not  appear  to  be  unwholesome 
either  to  man  or  beast,  and  in  this  respect  differs  from  the  well  at 
Kirrit  (one  short  march  to  the  north),  which  made  Colonel  Padget's 
people  so  ill.  The  Kirrit  well  is  a  natural  cave  in  a  gypsum  bed, 
which  runs  through  the  base  of  a  conical  hill.  The  bottom  of  this 
cave  is  filled  with  the  most  foetid  water,  and  they  told  us  that  only 
the  day  before  we  arrived  two  men,  who  were  handing  up  the  water 
to  their  friends  at  the  mouth  of  the  cave,  fell  insensible  from  the 
gases  emanating  from  the  water.  Fortunately,  we  had  loaded  up 
the  camels  with  Gorroreh  water,  which  was  the  lesser  evil  of  the 
two.  We  had  to  make  this  last  to  Burao,  as  at  Idoweino  there  were 
only  three  bucketsful  to  be  got  after  digging  out  the  sand  at  the  bottom 
of  the  well,  and  we  found  the  wells  closed  at  Eil-ka-dalanleh.  This 
was  annoying,  as  we  had  promised  the  camels  a  day's  rest  and  ourselves 
a  lion  hunt  at  Idoweino. 

It  was  with  a  feeling  of  regret  that  we  entered  the  well-known 
country  again  at  Burao.  The  Tug  Der  has  a  regular  and  broad  channel 
all  the  way  from  the  Golis  range  through  Ogo,  and  for  several  miles 
below  Ber,  and  a  belt  of  fine  park-like  country  borders  both  sides  of  the 
river.  Through  Ogo  we  found  a  rise  of  300  feet  in  20  miles  as  we 
journeyed  northwards,  which  is  an  average  of  15  feet  per  mile.  Each 
day's  march  brings  larger  bushes  and  a  fresher  morning,  but  it  is  not 
until  Dubbur  is  reached  that  the  rugged  edge  of  the  rift  appears,  and 
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the  everlftsting  plains  are  left  bohint}.  It  was  here,  on  Januar;  15,  that 
I  roistered  the  lowest  momiDg  temperatare,  namely,  47°  Fahr.  at  6  a.m. 
The  air  was  excessively  clear,  and  fifteen  minnteB  after  the  Bun  had 
risen  I  was  able  to  light  my  pipe  with  a  lens  only  H  inch  diameter. 
Later  in  the  day  Dunbar  shot  a  fine  kndu ;  the  boms  measnred  53j 
inohea  along  the  curve;  the  head  was  broad  and  symmetrioal.  An 
examination  of  this  part  of  the  Golis  range  showed  the  geological 
Btruotnre  to  be  identical  with  the  Miriya  pass  and  Bur  Dab.  We 
enjoyed  the  march  down  the  Sheikh  pass  tiemendonsly ;  the  Boeoery 
roach  resembled  that  of  the  Apennines  when  orossed  from  Chiavari 


on  the  Genoa  side  into  the  plains  of  Lombardy.  Our  time  being 
expired,  we  made  a  rapid  march  across  the  Gnhan  to  Berbera,  meeting 
Hr.  Lurt  Phillips  and  party  at  Bihendula,  who  were  on  their  way  to 
the  interior  by  the  Sheikh  pass. 

Let  us  glance  brieSyat  the  tract  of  country  we  have  passed  through. 
All  that  part  east  and  sonth-eaBt  of  the  Habrje  peak  is  inhabited  by  the 
Uahmond  Gerad,  a  tribe  of  the  Dolbahanta.  FoBBessing  many  ponies, 
they  are  inclined  to  be  rather  independent  and  lawless,  the  more  so  as 
they  do  not  wholly  depend  on  Berbera  for  their  supplies  of  cloth,  rice, 
and  dates,  but  go  to  the  east  coast,  and  also  to  Mait,  150  miles  east  of 
Berbera,  in  the  Gulf  of  Aden.  They  have  improved  much  of  lata 
years,  and  the  increased  value  of  ponies  sinoe  the  Italo-Abyssinian  war 
is  a  great  indncement  for  them  to  keep  a  check  on  their  raiding 
instincts,  and  come  in  to  trade  a 
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The  AUeglieri,  who  live  to  the  south  of  the  Bur  Dab  arouod  Bohotle, 
are  Blready  entering  iolo  treaty  with  the  British  OoTemment,  and 
the  Resident  at  Berbera  had  gone  dovm  to  thorn  a  week  before  our 
visit  The  same  may  be  said  of  the  Arasama,  who  until  lately  were 
the  terror  of  all  caravans;  they  are  sandwiched,  as  it  were,  between 
the  Mahmond  Getad  and  the  Allegheri.  The  Bar  Dab  range,  owing 
to  its  large  extent,  iccky  gorges,  permanent  water,  and  mnamerable 
caves,  will  long  remain  the  resort  of  robbers,  nnless  the  wella  oonld 
be  closed  when  the  legitimate  inhabitants  move  their  flooks  to  other 
pastures.  It  is  npon  the  proteotion  of  the  pastoral  interests  that 
the  prosperity  of  this  part  of  Somaliland  depends;  it  is  within  easy 


reach  of  Berbera,  where  there  is  always  a  good  market.  The  quality  of 
the  mutton  is  excellent,  and  the  ponies  are  useful  little  beasts,  capable 
of  enduring  long  marches  under  a  blazing  sun.  The  camels  also  are  of 
a  small  but  hardy  breed,  well  adapted  for  the  transport  of  merchandise. 
The  resources  of  the  country  stand  thus :  sheep  and  cattle,  camels  and 
ponies,  and  next  in  importance  hides,  gum,  "hig"  fibre,  and  a  few 
ostrich  feathers. 

The  wants  of  the  people  are  confined  to  cloth,  rice,  and  dates,  together 
with  salt,  brown  blankets,  aad  a  few  beads.  They  are  capable  of 
smelting  iron  themselves,  but  foreign  metal  is  coming  much  into  favour 
among  the  smiths,  as  it  saves  them  the  heavy  labour  of  reducing  the 
ore,  and  can  be  obtained  very  cheaply  in  a  convenient  form,  to  make 


TWO  RECENT  JOURNEYS  IN  NORTHERN  SOMALILAND. 


33 


their  spears,  axes,  and  smaller  articles,  suoh  as  bits  and  stirrups.  A 
veiy  small  quantity  of  iron  suffices  for  the  Somali,  as  he  requires  neither 
agricultural  implements  nor  vehicles.  As  matters  stand  at  present,  the 
country  not  only  pays  for  its  government,  but  there  is  always  a  small 
surplus,  and  although  great  commercial  developments  are  hardly  to  be 
expected,  yet  it  ought  to  be  jealously  guarded  by  us,  as  it  is  one  of  the 
few  remaining  places  where,  in  a  ^healthy  and  bracing  climate,  our 
young  men  may  learn  to  face  their  lion  and  obtain  that  coolness  of 
judgment  only  to  be  acquired  in  the  chase  of  big  game,  and  which  will 
be  of  the  greatest  value  to  them  in  many  spheres  of  life. 

The  preservation  of  the  game  by  the  proper  regulation  of  the  hunting- 
parties  who  go  into  the  country  should  form  one  of  the  leading  objects 
of  the  government,  so  that  the  stock  may  be  kept  up  indefinitely,  and 
all  may  find  something  worthy  of  their  steel. 

With  regard  to  the  map,  the  principal  positions  were  found  by 
obeervations  of  stars  for  latitude  and  azimuth,  and  the  detail  by 
traversing  with  prismatic  compass.  These  methods  are  particularly 
adapted  to  the  kind  of  country  surveyed,  which  consists  of  large 
stretches  of  plain  with  bold  peaks  and  ridges  that  form  unmistakable 
referring-marks. 

The  only  place  I  am  not  quite  sure  of  is  Daba  Kallareri,  there  being 
two  positions  pointed  out  to  me  by  our  men  as  having  that  name,  one  at 
the  north  end  of  the  Kerimo  range,  and  the  other  some  miles  to  the 
sonth-west.     I  have  therefore  marked  them  A  and  B. 

The  heights  were  calculated  from  observations  of  an  aneroid  and 
thermometer  by  Stanley,  both  of  which  instruments  have  been  examined 
at  Eew. 

The  following  is  a  list  of  the  principal  positions  : — 

Positions  found  by  Astronomical  Observations. 


Lat.N. 


-I  - 


o      <       n 

O       1        " 

Arreeir 

Shimber  Berris            

9  10  16 

46  10  35 

9  12  21 

46    4    5 

GaUolDobleh 

9  42  20 

46    0  33 

Habije  oamp 

Station  on  Habije       

9  50  13 

46  11  20 

9  50  10 

46  12  35 

Bohotle 

8  15  45 

46  27  55 

Uimiri    ... 

9  11  34 

45  45  20 

Gorra  Ahn        

8  49    0 

46  26  40 

Dongorreh        

9  47  50 

45  54  10 

Bah  Lardis  pass          

9    6  40 

46  20  15 

EUDab 

8  56  40 

46  29  40 

Lascalwell       

9  54    0 

45  51  10 

Long.  £. 
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Positions  found  bt  Tbiakgulation  with  Theodolite,  and  tbayebsino 

WITH  Pbismatio  Compass. 


Latitude. 

Longitude. 

1 

"     "  ■ 

O       f        >' 

O       '         " 

Habrje  peak     ... 

•  •  • 

•  •  • 

9  50  50 

46  12  50 

Ardi  peak 
Habrje  well 

•  •  • 

•  •  • 

9  58  20 

46    3  30 

•  •  • 

•  •  • 

9  56  50 

46  14  10 

Hill  near  Habrje  well... 

•  •  • 

9  56    5 

46  14    0 

Daba  Kallareri  (A) 

•  •  • 

9  40    0 

46  24  20 

Daba  KaUareri  (B) 

•  •  • 

9  39  15 

46  17  50 

Artalla  ... 

•  •  • 

9  43    5 

46    8    0 

Chan  Der 

•  •  • 

9  36    0 

46    6    0 

Orhor     

•  •  a 

9  31  35 

46    5  25 

Cordohn  Medu  . . . 

•  •  • 

9  25  10 

46    4  30 

Arri  Bob 

•  •  • 

8  43  30 

46  24  25 

Ber  Ras ... 

•  •  • 

8  36    5 

46  25  10 

God  la  Tareh    ... 

•  •  • 

•  •  • 

8  29  20 

46  26  10 

Shololah 

•  •  • 

8  22  20 

46  25  15 

Dohn 

•  •  • 

... 

8  26    0 

46  23  30 

Mererdleh 

■  •  • 

8  28  30 

46  20  25 

£leiiio 

•  ■  • 

[ 

8  20  30 

46  20  20 

Do  Gobleh 

•  •  • 

... 

8  24  30 

46  15  40 

Yeh  Raohti 

•  •  ■ 

... 

8  31  45 

46  13  15 

Serman  Ghada... 

•  •  • 

8  37    0 

46  11  30 

Adaleh   ... 

•  •  a 

8  44  50 

46  10  50 

Gorroreb 

•  •  • 

8  52  45 

46    9  50 

GolAddeh 

' 

•  •  • 

9     1  55 

46    4  15 

Idoweino  well  . . . 

I'BOM 

1 
»  •  •                      •  •  • 

S\VAYNE*8   ReC 

9    9    0 

ONNAI88ANCE 

45  52  20 

Positions  t-aken  i 

OF  1891. 

Latitude. 

liongltude. 

O       '        n 

Of" 

Yirrowa ... 

•  •  • 

9  24  '14 

45  43    5 

Shellelo 

•  •  • 

9     2  52 

46    0  25 

Kirrit     

•  •  • 

H  58  33 

46    9  28 

Kabr  Ogaden    . . . 

•  •  • 

8  56  24     1 

46  28    4 

Arreged 

•  •  • 

9     8  26     1 

46  12  20 

Lascal  (top  of  mountain) 

•  •  • 

9  52  39 

45  51  46 

II.  By  G.  Percy  Y.  Aylmer. 

Starting  from  England  for  Aden  by  the  P.  and  0.  Jtidt'a,  towards  the 
end  of  1896,  we  qnickly  exchanged  the  dreary  skies  and  sullen  winter 
weather  for  wanner  and  brighter  latitudes.  The  **we"  consisted  of 
Mrs.  E.  Lort-Phillips  and  Miss  Gillett,  Messrs.  E.  Lort-Phillips,  Bland, 
Fremantle,  Gillett,  and  myself,  all  bound  for  Somaliland.  Although  so 
large  a  party,  most  of  us  had  previous  experience  of  the  country,  and 
each  a  special  object  in  revisiting  it.  Mrs.  Lort-Phillips  and  Miss 
Gillett,  to  add  to  the  valuable  collection,  botanical,  entomological,  and 
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geologioal,  obtained  in  1895  by  the  former  and  Miss  E.  Cole;  Lort- 
FbiUips  to  oomplete,  if  p08§ible,  his  noiqae  oolleotion  of  birds,  the  reaalt 
of  many  toilsome  expeditions  already ;  Fremantle  and  Bland  on  shooting 
bent.  These  oompriud  the  main  camp,  whilst  Gillett  and  myself  formed 
a  detached  party  for  lion-hnntiog,  in  which  I  may  mention  at  once 
we  were  singularly  nnsiiooeBsfal ;  and  I  also  wished  to  fill  in  some 
blanks  in  a  previous  map,  take  a  series  of  altitudes  and  obfiervations, 
and  visit  certain  parts  of  the  Hand  which  were  unknown  to  either  of 
us,  and  consequently  attractive.  Aden,  with  its  tronbleeame  preliminaries, 
relieved  1:^  kind  hospitalities,  left  behind  ns,  and  the  miserable  passage 
aoross  to  Berbera  consigned  to  oblivicn,  we  spent  a  busy  week  getting 
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together  men,  camels,  ponies,  and  the  thousand  other  requisites,  and, 
baving  moved  out  to  the  Debar  moantaios,  camped  near  the  stream 
which,  issuing  from  its  interior,  provides  Berbera  with  its  water-supply. 
The  Dobar  mountains  form  one  of  several  isolated  limestone  hills  which 
shut  in  the  maritime  plain  from  the  Hinterland.  Although  the  aaoent 
from  the  coast  is  to  the  eye  almost  imperceptible,  yet  its  base  springs 
from  an  elevation  of  360  feet,  whilst  its  summit,  which  Lort-Phillips, 
Fremantle,  and  I  reached  afier  a  pretty  rough  scramble,  is  1534  feet 
above  sea-level.  Here,  perched  upon  a  precipitous  pinnacle  of  rock,  we 
found  a  native  praying-place,  indicated  by  the  circular  arrangement  of 
stones  and  boulders,  probably  of  considerable  antiquity,  and  seldom,  if 
ever,  visited,  except  by  the  troops  of  cynooephalous  apes,  which  scream 
and  swear  at  being  disturbed.  A  glorious  view  rewards  the  climb. 
Across  the  glaring  plain  to  the  north  the  white  mosques  and  buildings 
of  Berbera  show  up  against  the  deep  bine   background  of  sea,  fringed 
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with  a  golden  eyelid  of  sand.  East  and  west  lies  the  maritime  plain, 
with  its  rugged  mountain  sentinels,  whilst  to  the  south,  the  distant 
Qoolis  range,  in  tender  blues  and  darker  purples,  half  veiled  by  the 
orimson  haze  of  the  westering  sun,  stands  cool  and  inviting  above  the 
fierce  heat  of  the  lowlands.  From  Debar,  the  main  route  to  the  Sheikh 
pass  in  the  Qolis  crosses  another  narrow  plain,  a  few  miles  in  width, 
and  plunges  into  a  rocky  and  precipitous  defile,  winding  through  the 
Kaffir  hills.  These  are  a  broken  and  rugged  line  of  limestone  hills 
running  east  and  west,  about  6  to  7  miles  in  width.  Singularly  desolate 
in  appecu'ance,  barren,  and  almost  devoid  of  animal  life,  they  are  riven 
and  weathered  in  every  direction  by  the  intense  heat.  About  midway 
through  this  one  comes  upon  the  hard  and  imperishable  Plutonic  rook, 
here  exposed  by  the  catting  of  the  stream,  which  in  this  pass  is  almost 
always  running  above  ground,  in  pleasant  contrast  to  the  usual  dry  and 
sandy  tugs  (or  river-beds)  along  which  one  has  so  frequently  to  traveL 
The  end  of  a  long  day's  march  from  Dobar  brings  us  to  the  pleasant 
camping-ground  of  Bihendula,  and  here,  many  hands  making  light  labour, 
our  querulous  camels  are  relieved  of  their  loads,  which,  skilfully  super- 
intended, spring  up  as  a  canvas  village  clustered  around  the  grateful 
shade  of  a  wide-spreading  fig-tree.  From  Bihen  extends  another  grad  ually 
ascending  plateau,  dotted  like  the  lower  maritime  plain  with  solitary 
hills,  hero  composed  of  Archaean  rocks,  and  generally  steep  and  difficult 
cones.  The  most  imposing  of  these,  Daimoli,  I  had  long  wished  to 
ascend,  so  early  one  morning  in  1895  I  rode  out  from  this  same  camp 
of  Bihen,  with  two  or  three  natives,  a  supply  of  water,  and  a  good 
length  of  sound  camel-rope.  Seven  or  eight  miles,  gradually  ascending 
all  the  way,  over  rough  and  stony  ground  of  broken  limestone,  cherts, 
and  granite  (amongst  the  former  of  which  are  many  ammonites,  belem- 
nites,  and  other  fossil  shells),  brought  me  within  easy  reach  of  the 
north  slope  of  the  hill,  which  from  this  point  certainly  appears  anything 
but  tempting ;  in  the  form  of  a  double  cone,  the  higher  is  scarped  all 
round  its  summit  with  a  rather  formidable-looking  perpendicular  cliff. 
Below  this  to  the  south  and  to  the  west  its  sides  are  impregnable ;  to 
the  east,  from  this  point  of  view,  it  looks  perhaps  practicable  for  a  goat  ; 
whilst  towards  me  its  northern  face  sloped  steeply  down  from  its  summit 
scarp  for  600  or  700  feet  in  a  bare  face  of  smooth-worn  stone.  The 
base  of  this  terminates  in  a  tangle  of  stunted  trees  and  huge  boulders, 
and  looked  easily  attainable,  so  leaving  pony  and  camel,  and  taking 
with  me  a  couple  of  natives,  water,  rope,  and  instruments,  we  laboriously 
worked  our  way  up  to  the  end  of  this  fringe  and  to  the  betse  of  the 
granite  slope.  This  proved  by  no  means  so  bad  as  it  looked  from  the 
distance,  so  taking  off  boots  and  sandals,  and  using  the  rope  in  the  bad 
places,  we  carefully  crept  up.  As  we  ascended,  however,  the  angle 
grew  ever  steeper  and  the  stone  smoother,  until  at  last  we  arrived  at  a 
spot  where  progress  seemed  completely  barred.     My  Somalis,  although 
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thoroughly  plncky,  had  neither  of  them  good  heads  for  heights,  and 
certainly  clinging  to  the  smooth  rook  face,  which  immediately  helow 
onr  feet  sloped  sharply  away  into  apparent  nothingness,  was  rather 
dizzy  work.  The  plan  so  far  had  heen,  in  the  more  difficult  places,  to 
advance  with  the  rope  until  I  found  secure  foothold,  leaving  the  men 
standing  firm  below,  to  stop  me  if  I  should  slide  down,  and  then  to 
lower  the  rope,  by  aid  of  which  we  all  safely  gained  the  same  vantage. 
Here,  however,  the  footing  was  so  insecure,  and  the  angle  so  steep,  that 
evidently  if  I  once  began  to  slide  (as  was  almost  inevitable),  I  should 
carry  the  whole  party  ingloriously  and  disastrously  down.  To  return 
as  we  had  come  was  not  desirable,  even  if  practicable,  and  to  go  up  here 
was  clearly  impossible,  so  was  any  movement  to  the  east,  but  to  the 
west  it  looked  just  possible  to  move  sideways  across  the  face.  Anyway, 
it  was  clear  we  must  move  somehow,  if  we  were  not  to  stay  up  there 
for  ever,  and  as  the  longer  we  looked  at  it  the  less  I  liked  it,  I  made  the 
move.  Slowly  and  carefully,  with  boots  and  sandals  dangling  round 
our  necks,  we  progressed  crab-fashion  across  the  slope  to  the  westward, 
until  at  last,  after  an  anxious  passage,  we  arrived  at  a  spot  on  the 
granite  which  I  had  previously  noted,  above  which  the  angle  seemed 
less  steep,  from  which  we  were  again  able  to  resume  our  ascent.  From 
this  point  all  real  difficulty  ended;  even  the  steep  cliff  at  the  extreme 
summit  let  us  off  easily,  and  we  eventually  found  ourselves,  hot  and 
breathless,  upon  the  hitherto  untrodden  top.  A  rough  climb,  but  well 
worth  the  trouble.  The  summit,  formed  of  huge  weathered  masses  of 
bare  gneiss,  curiously  studded  with  small  protruding  points  of  dark 
hnmatite,  is  split  into  fissures  10  or  12  feet  deep,  in  which  grasses, 
stunted  shrubs,  and  flowering  plants  find  a  scanty  soil.  Of  these  I 
made  a  hasty  collection  for  the  benefit  of  our  botanists  in  camp, 
and  was  richly  rewarded  by  one  of  them  subsequently  proving  to  be 
new.* 

After  a  welcome  rest,  utilized  for  taking  bearings,  boiling  thermo- 
meter, etc.,  a  close  inspection  from  the  top  showed  that  a  route  down 
the  eastern  side  to  the  col  between  the  two  cones  was  quite  prac- 
ticable, and  proved  to  be  perfectly  easy  ;  by  it  accordingly  we  descended, 
and  by  it  this  year  (1897)  Gillett  and  I  went  up  without  the  slightest 
difficulty,  and  were  again  fortunate  enough  to  secure  two  new  botanical 
specimens.  Bihen,  from  a  geological  point,  is  full  of  interest.  From 
the  specimens  brought  back  in  '95,  Dr.  Gregory  (to  whose  notes  on  the 
subject  1 1  am  indebted  for  much  information)  decides  that  the  limestone 
there  is  lower  Oolitic  and  Bathonian,  and  a  large  and  valuable  collection 
of  its  fossils  has  been  made  by  Mrs.  Lort-Phillips.  From  Bihen,  two 
short  marches  bring  one  to  the  foot  of  the  Sheikh  pass.   Although  this 


♦  Kew  BuUetin,  No.  105,  September.  1895,  pp.  211-230. 

t  *  Notes  on  the  Geology  of  Somaliland,*  by  Dr.  Gregory,  p.g.s.,  f.r.q.s.,  etc. 
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is  now  an  excellent  road,  our  oamels  being  heavily  loaded,  it  oocupied 
nearly  the  whole  day  to  get  them  up.  As,  however,  in  1884  it  took  tib 
three  days'  hard  preparatory  work  at  the  pass  before  we  were  able  to 
even  attempt  the  ascent,  one  may  well  be  content  with  the  present.  At 
the  summit  of  the  pass  is  one  of  the  comparatively  few  permanent 
villages  in  the  country.  These  are  solely  occupied  by  the  Widadin 
(priests),  and  correspond  to  a  certain  extent  with  our  universities  as 
seats  of  learning.  They  are  also  regarded  as  centres  of  godliness,  which 
may,  perhaps,  rather  destroy  the  parallel.  Their  sheikh  succeeds  to 
his  position  by  virtue  of  age  and  holiness ;  cleanliness  is  evidently  not 
taken  as  a  connection  of  the  latter,  as  I  have  seldom  seen  any  apparently 
dirtier  old  man  than  the  present  holder  of  the  title.  Here,  also,  over- 
shadowed by  huge  hassadans  (euphorbias),  lie  the  crumbling  remnants 
of  one  of  the  old  Galla  villages,  sole  visible  proofs  of  the  occupation  of 
a  vanished  race.  That  their  inhabitants  were  in  no  way  inferior  in 
civilization  to  their  successors,  seems  evident  from  even  the  scanty  traces 
they  have  left  behind  them.  Solidly  made  stone  houses  point  to  per- 
manent occupation,  and  few  years  of  disuse  would  naturally  obliterate 
any  trace  that  might  be  expected  of  regular  cultivation.  Well  built  of 
rough  blocks  of  the  country  rock,  laid  in  fairly  regular  courses,  mud 
mortar  alone  was  apparently  used,  as  I  could  discover  no  sign  of  lime^  ^^ 
and  this  and  time  probably  account  for  their  present  ruinous  conditioB. 
Bectangular  in  form,  generally  they  are  of  narrower  frontage  thaa.^ 
depth,  and  usually  face  north  and  south.  The  interiors  in  most  can 
consisted  of  a  single  room;  several  holes  sunk  in  the  sandy  soil  aaA 
dSbris  within  the  walls  brought  us  down  to  a  hard  limestone  snrfM^i 
which  presumably  did  duty  as  flooring.  No  trace  of  woodwork  in  aagr 
form  was  left,  anything  of  this  nature  having  probably  long  since  been 
used  up  for  firewood ;  nor  could  I  form  any  opinion  as  to  the  constmotioaL 
of  the  roof,  unless  the  negative  evidence  of  absence  of  remains  in  Urn 
interior  points  to  thatch.  In  all  probability,  the  method  employed  WM 
that  in  use  by  their  descendants  in  the  Galla  countries  at  the  present 
day.  That  the  entire  population  occupied  permanent  settlements  seems, 
from  the  scarcity  of  these  ruins,  impossible ;  where  they  do  exist,  the 
sites  are  well  chosen,  but  not  even  at  Eyk,  which  is  the  most  considerable 
of  any  of  these  ruined  towns  I  have  visited,  do  the  number  of  houses 
appear  sufficient  to  account  for  more  than  a  few  hundreds  of  inhabitants. 
From  this  place  our  respective  routes  for  a  time  diverged.  Our  main 
camp  moved  leisurely  along  the  eastern  extension  of  the  ledge  as  far  as 
the  priests'  village  of  Sok  Soddah,  within  reach  of  the  lofty  mountain 
of  Waggar,  busily  occupied  with  the  acquisition  of  every  object,  animate 
and  inanimate,  that  seemed  worthy  of  a  niche  in  the  ever-growing 
collection ;  whilst  I,  with  ten  or  a  dozen  Somalis,  made  a  rapid  march 
down  to  the  neighbourhood  of  Bur  Dap,  in  the  south-east,  from  which 
direction  reports  of  lions  had  been  brought  in.     News,  however,  in 


TWO  BBCBNT  JOURKETS  IN  NORTHEKN   SOMAUL&ND.  39 

SomalilaDd,  thongh  it  flies  fast  and  far,  generally  grows  in  ioaportance 
in  inverse  ratio  to  its  aoouraoj',  and,  this  case  proving  no  exception,  I 
rejoined  the  main  oamp  at  Sok  9oddah  a  fortnight  later,  after  a  firait- 
lem  march  of  over  200  miles  of  roasting  desert,  having  come  upon  only 
one  old  lion  track  daring  the  jonmey,  men,  horses,  and  camels  rather 
played  ont.  The  mountain  of  Bar  Dap  enjoys  an  evil  reputation  ; 
ntuated  on  the  boundary  of  the  Habi  Toljarlla  and  Dolbahanta  tribes, 
and  also  within  easy  reach  of  the  Habr  Yunis,  its  position  makes  it 
extremely  convenient  for  anybody  who  may  be  "  wanted,"  no  extradition 


treaties  being  there  in  foroe.  The  first  meaning  of  its  name  signifies 
Fire  mountain.  As  there  is  nothing  voloanio  in  its  composition,  perhaps 
signal  firee  may  be  alluded  to;  on  the  other  hand,  I  have  heard  the 
name  explained  by  the  assertion  that  Dap  is  the  native  equivalent  for 
the  rock  of  wbioh  it  is  composed. 

I  was  glad,  on  this  march,  to  renew  my  acquaintance  with  Bnrao 
(the  point  from  which,  in  1884,  with  the  late  F.  L.  James's  expedition, 
we  commenced  a  march  to  the  Webbi  by  fourteen  days  over  almost 
entirely  waterless  desert,  across  the  Hand  to  Ocrloguby,  daring  which 
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our  camels  never  drank),  and  with  one  Mattar,  then  a  boy,  now 
suit  an  of  this  district,  and  the  second  in  descent  from  that  Awad  who 
then  held  the  reins.  Awad  was  slain  in  one  of  their  constant  raids, 
and  Mattar  exhibited  with  much  pride  a  sword  we  had  presented  to 
his  ancestors,  and  gratified  me  by  the  intelligence  that  our  Namoos, 
or  good  name,  had  acquired  a  permanent  fragrance  with  his  people, 
to  preserve  which  I  made  him  a  small  present,  and  prescribed  three 
Cockle's  pills  for  (me  of  his  wives,  who  suffered  from  a  disorganized 
liver.  Though  I  believe  Somaliland  to  be  in  the  main  most  healthy, 
and  the  hill  country  for  Europeans  particularly  so,  even  more  than 
usual  care  is  needed  at  these  elevations  to  guard  against  the  great 
variation  in  temperature  between  the  midday  heats  and  the  rapid  fall 
in  the  thermometer  which  occurs  immediately  after  sunset ;  whilst  to 
the  Somali,  who  has  usually  managed  to  pick  up  fever  in  some  of  his 
many  wanderings  to  the  Webbi  or  elsewhere,  this  cold  mist  and  wet 
almost  inevitably  recalls  bis  enemy.  For  these  expeditions  we  always 
lay  in  a  good  stock  of  rough  warm  blankets  to  serve  out  to  the  men  on 
guard  at  night  or  invalids,  and  they  have  really  proved  worth  their 
weight  in  gold  ;  but  even  with  their  aid  the  fever  fiend  cannot  be 
entirely  exorcised. 

Shortly  after  returning  to  Sok  Soddah,  the  weather  improving  and 
marching  becoming  again  practicable,  we  moved  the  camp  to  the 
actual  slopes  of  Waggar,  where,  at  an  elevation  of  about  180  feet 
above  the  Sok  Soddah  plateau,  we  found  a  much  improved  climate.  The 
mists  and  rain  seemed  to  blow  over  the  shoulder  of  the  mountain,  and 
collect  and  hang  upon  the  plateau,  leaving  the  higher  ground  wind- 
swept and  free,  though  even  here  reminiscences  of  just  a  soft  day  in  the 
Scottish  highlands  were  unpleasantly  frequent.  Excepting  for  this  one 
drawback,  Waggar  seems  to  be  a  paradise  for  the  'ologist.  Day  by  day 
saw  large  and  increasing  numbers  of  every  species,  known  and  unknown, 
creeping,  crawling,  flying,  harmless,  and  (to  give  piquancy  to  their 
pursuit)  deadly  poisonous,  added  to  the  cases  and  bottles  of  our  in* 
satiable  collectors.  Gillett  and  I  were  on  the  eve  of  starting  on  a  hard 
and  long  march  into  the  Hand,  for  which  we  should  require  to  take 
away  aboat  sixteen  strong  camels,  and  although  we  had  left  Berbera 
with  close  on  to  seventy,  yet  a  certain  number  of  these  were  always  on  the 
road  keeping  up  communications  with  that  place,  and  a  certain  number 
were  weak  or  ailing,  so  that  even  Lort-Phillips  himself,  most  ardent 
of  collectors,  who  was  meditating  another  move  for  the  main  camp  still 
higher  into  the  mountain  fastnesses,  groaned  when  he  thought  of  the 
cruel  track  before  him,  at  the  rate  at  which  the  loads  were  increasing. 
However,  as  it  turned  out,  our  own  camels  bred  on  the  plains  proved 
quite  unfit  for  the  chamois  track  up  which  the  main  camp  subsequently 
went,  and  hardy  Eesa  Moosa  camels  had  to  be  hired  for  the  purpose. 
For  many  years  I  had  cherished  the  hope  of  paying  a  visit  to  a  reputed 
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Oalla  oit;  in  tha  centre  of  the  Hand  named  Eyk.  Ramonr  had  it  that 
here  the  miiiB  were  of  vast  extent,  that  ever;  kind  of  antiquarian 
breaanre  was  to  be  had  for  the  picking  ap,  and  even  as  far  back  as 
1884  whispers  of  heavy  discs  of  gold  finding  their  way  mysterionsly 
down  to  the  coast  had  reached  my  ears,  added  to  which  that  rather 
frBudnlent  monarch  of  the  forest,  the  lion,  was  reported  to  be  there  in 
inex terminable  nnmbers.  Therefore,  as  time  waits  for  no  man,  and 
rammer  mnst  see  its  back  in  England,  it  was  dear  we  must  break  up 
oar  pleasant,  cheery  party,  and,  leaving  the  cedars,  running  streams, 
ferns,  and  orohids  of  this  land  of  comparative  milk  and  honey,  set  our 
faces  steadily  to  the  south,  and  march  into  the  heat  and  glare  of  the 
waterless  Hand.  So  on  February  IS  we  broke  oamp  and  started  south. 
Four  long  dajs'  marching  through  the   monotonouB   etretches  of  the 
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desert,  a  constant  reiteration  of  parohed  sandy  plains,  bare  save  for  the 
endless  snccessiou  of  the  giant  white-ant  hills,  which  give  such  a 
melancholy,  ohurohyard-monumentsl  look  to  the  land  there.  Then 
long  miles  of  the  khansa  (wait-a-bit  thorn)  jangle,  through  which  the 
traok,  where  there  is  one,  winds  a  devious  oonrse,  making  each  mile 
into  two,  and  the  task  of  working  the  prismatic  compass  almost  hopeless. 
Then  again  through  pleasanter  stretches  of  large  trees  and  patches  of 
the  tall  and  graceful  durr  grass,  where  oryx,  debbertag,  gerenouk,  and 
owal  relieve  the  march  and  help  the  larder ;  and  by  midday  of  the  fifth 
day,  emerging  from  one  of  the  thick  belts,  Abdulla,  our  taciturn  Midgao 
guide  and  tracker,  points  across  a  long  dull-red  depression,  evidently 
in  better  times  of  rain  a  water-pan,  to  a  distant  cluster  of  brown 
irregular  mounds  dotting  a  wide  open  plain,  on  which  a  yellow  sea  of 
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grass  is  wa-ring,  and  laconically  saya,  "  Eyk."  Pleased  as  we  vere  to 
have  attained  it,  depression  fell  upon  na  at  its  apparent  insignificanoe, 
and,  riding  forward,  we  halted  the  oaravan  and  pitched  the  camp 
amongst  its  brokeQ  walls.  These  a  oloeer  view  showed  to  be  of  greater 
extent  than  at  first  appeared,  and  presently  all  hands,  sparred  on  hy 
prizes  flfiered  for  the  best  finds,  wore  hard  at  work  hunting  for  relics. 
Of  these  we  soon  had  a  large  store.  Broken  glass  of  a  variety  of  sizes 
and  patterns ;  broken  braoelets  very  similar  in  pattern  to  those  in  nse 
at  the  present  day ;  potteryand  china  of  several  kinds,  molading  Oriental 
china  and  Celadon ;  some  few  pieces  of  worked  iron,  silver,  and  bronze 
rings;  a  crnoible  for  melting  down  silver  coin  to  workup  into  ornaments, 
just  as  they  nse  now ;  and  also  some  interesting  fragments  of  a  grinding, 
stone  composed  of  a  hard  black  species  of  stone,  which  I  believe  was 
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much  sought  after  for  this  particular  purpose  in  many  parts  of  the 
world.  These  all  formed  a  rather  imposing  array,  but  still  were 
perhaps  disappointing — nothing  was  whole,  everything  broken ;  and 
where  were  those  golden  discs  under  whose  fancied  weight  our  camels 
had  groaned  ?  Two  days  were  spent  in  a  cloae  examination,  which 
disoloaed  little  further  of  interest.  The  houses,  although  in  some  cases 
larger  than  those  at  Sheikh,  were  built  in  the  same  manner  and  position, 
although  of  diffei-ent  stone,  the  material  being  a  kind  of  conglomerate 
of  limestone  rubble  naturally  cemented  together,  brought  tiota  some 
slightly  elevated  ground  at  a  few  miles  distant.  Vast  middens,  over- 
grown with  grass  and  thorns,  pointed  to  a  prolonged  occupation,  and 
yielded  our  principal  finds.  We  came  across  several  pits  16  to  20  feet 
deep,  either  wells  dried  and  filled  up  with  washed-iu  silt,  or  more 
probably,  perhaps,  simple  catchment  basins  by  original  design,  aa  they 
now  are  in  effect,  the  surrounding  mounds  of  thrown-out  soil  having 
been  cat  through  on  the  aoathem  and  higher  tides  to  allow  the  surface 
rain-water  to  drain  in. 
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The  Somalis  have  a  legend  that  somewhere  near  there  is  concealed 
a  deep  and  never-failing  well,  but  so  artfully  hidden  by  the  last  depart- 
ing of  its  original  owners  as  never  afterwards  to  have  been  discovered. 
Certainly  there  is  abnndanoe  of  water  here  in  the  rains,  and  by  a  little 
engiheering  applied  to  the  depression  to  the  north  enough  might  be 
stored  to  last  for  a  considerable  period ;  bat  the  Somali  is  content  to 
drive  away  his  herds  and  camels  when  the  hard  times  come,  and  seek 
liresh  pastures.  The  position  of  Eyk  I  found  to  be  within  a  few  miles  of 
that  assigned  to  it  in  1884  by  Mr.  W.  D.  James  and  myself  from  native 
reports.  This  evening  four  camel-loads  of  water  arrived,  somewhat  to  our 
relief,  as  the  precious  €uid  was  running  low.  The  want  of  water  is  the 
greatest  possible  hindrance  to  shooting  in  this  region,  where  the  lion- 
tracks  may  lead  one  to,  no  man  can  forecast,  and,  being  almost  always 
several  days'  journey  from  the  nearest  wells,  it  is  anxious  work  making 
arrangements  to  meet  camels  with  fresh  supplies  at  some  unknown  point 
in  the  desert,  whilst  any  hitch  might  cause  a  serious  disaster.  Provi- 
dence was  especially  kind  to  us  in  this  respect  on  several  occasions. 
For  long  we  drew  our  supplies  from  Berato,  where  an  enterprising  Somali 
has  dug  some  wells ;  unpleasant  and  unwholesome,  its  only  merit  was  the 
fact  of  its  being  liquid.  At  Berato  there  is  a  priests'  village,  permanent 
stockaded  huts  and  jowari  cultivation;  whilst  about  9  miles  west  is  the 
large  and  important  town  of  Hahi,  the  position  of  which  I  wished  to  fix, 
but  was  unfortunately  prevented  from  visiting.  At  Berbera,  however, 
I  met  Captain  Swayne  (brother  of  the  author  of  a  well-known  book  of 
Somaliland) ;  he  had  just  returned  from  this  town,  and  gave  me  its  posi- 
tion, but,  having  unfortunately  mislaid  the  notes  on  this  point,  I  have 
been  compelled  in  this  map  to  leave  it  in  its  present  position,  which  is, 
however,  approximately  correct.  The  men  with  these  water-camels  re- 
ported that  our  road  into  Eyk  had  been  crossed  by  a  party  of  four  lions, 
so  we  broke  up  the  camp,  and  next  morning  at  daybreak  picked  up  their 
tracks.  These  we  followed  in  an  easterly  direction  towards  Bur  Dap, 
gaining  little  upon  them,  the  tracking  being  slow,  and  towards  evening 
of  the  second  day,  losing  them  entirely,  and  water  running  short,  were 
compelled  to  leave  them.  The  anthills  in  this  particular  district  are 
certainly  the  largest  that  I  have  ever  seen.  Built  up  around  a  tree, 
which  is  rapidly  absorbed  within  a  tomb  of  red  mould,  very  roughly 
following  its  outline,  they  assume  most  fantastic  shapes,  growing  perhaps 
along  some  leaning  fork  until  the  centre  of  gravity  falls  so  nearly  out- 
side the  base  that  they  are  easily  blown  over  by  one  of  the  frequent 
tornadoes  of  wind-blown  sand,  which  the  Arabs  so  aptly  name  spirits  of 
the  desert.  They  are  built  with  great  rapidity,  according  to  the  Somalis, 
attaining  ten  or  a  dozen  feet  of  height  in  the  course  of  a  single  year. 
On  this  day  I  picked  up  a  good  Amadorcaa  Clarkii  freshly  killed  by  a 
leopard,  skin  and  scalp  almost  perfect  For  weeks  after  this  our  journey 
was  an  unbroken  record  of  constant  marching  and  counter-marching 
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across  the  Haud,  at  rare  interraU  finding  lion-traoba,  following  them, 
never  reaobing  them.  Almost  always  theii  tmoke  showed  them  to  be 
in  large  mobs,  and  always  travelling.  Our  luck  was  out,  and  in  spite  of 
incesBant  hard  labour  we  were  never  able  to  strike  them.  FreBsing 
necessity  at  last  for  communication  with  the  others,  mails,  and  provisioDa 
drove  us  as  t&i  north  as  Dawelli,  near  the  Djerato  pass,  whioh  may 
almost  be  considered  the  western  extension  of  the  Uirsa  ledge,  aa, 
although  its  continuity  is  broken  between  Bun  Yero  and  Gan  Lib&b, 
yet  west  of  the  latter  the  altitude  and  general  geological  featoiee  are 
again  almost  identical  with  those  at  Sheikh. 

These  objects  achieved,  we  again  started  south  for  a  rapid  march  to 
the  Toyo  plain  for  haartebeest,  with  the  intention  of  returning  from 


(^Vt*>  afAolograflt  bji  F.  Oillrtt,  Eiq.'j 

there  viA  Hahi  to  Sheikh  ;  but  a  dangerous  case  of  fever  in  camp  made 
it  necessary  to  give  up  the  long  march,  and  we  accordingly  returned 
to  Sheikh  by  easy  marches  along  the  southern  crest  of  the  Golis,  at  an 
elevation  of  nearly  5000  feet,  daily  marching  through  dense  foge  and 
rain.  At  Sheikh,  Gillett,  with  bis  usual  energy,  started  off  on  a  flying 
march  to  endeavour  to  intercept  the  main  camp — rumours  of  its  being 
unexpectedly  seen  in  Berbera  having  reached  us — whilst  I  turned 
west  agun  along  the  Mirsa,  and  ascended  a  steep  pass  impracticable 
to  camels,  in  order  to  revisit  the  interesting  cave  of  Shonach.  Situated 
on  the  lofty  neck  which  joins  the  bluff  of  Foadwein  with  Foadiare, 
the  mouth  of  this  carious  place  is  near  the  eastern  extremity  of  a 
rocky  gorge,  on  entering  which  one  suddenly  passes  from  the  bright 
daylight    into    Oimerian  gloom.      Overgrown  with  heavy-leaved  fijjs, 


TWO  RECENT  JOURNEYS  IN  NORTHERN  SOMALILAND.  45 

hassadanSy  and  junipers,  a  narrow  path  leads  into  this  eerie  place,  until 
one's  steps  are  arrested  by  the  unusual  sound  of  running  water,  which 
issues  from  a  dark  and  creeper-hidden  orifice.  Needless  to  say,  the 
place  is  haunted.  Have  not  sheep  and  goats  been  seen  to  enter  and 
never  to  return  ?  and  does  not,  from  far  down  in  the  bowels  of  the  earth, 
a  deep  booming  sound  come  echoing  along  the  narrow  passage  ?  Clearly 
a  malevolent  and  carnivorous  Afreet.  Is  not  also  the  water  itself, 
gushing  from  the  dry  rocks  at  the  top  of  the  hill,  decidedly  uncanny  ? 
Certainly  the  place  does  look  interestingly  mysterious,  but  also  carried 
an  unpleasant  suggestion  of  snakes  with  it,  which  was  not  dispelled  by 
the  answer  to  my  question  on  this  head — **  Allah  yaaraf,  labat "  (**  God 
knows,  maybe  ").  Knowing  the  supply  of  air  to  be  limited,  I  left  my 
men  behind  and  entered,  For  a  short  distance  the  height  is  sufficient 
to  stand  upright,  and  the  breadth  to  walk  dryshod  on  each  side  of  the 
stream;  but  very  soon  height  and  width  contract,  and  one  has  to  take 
to  crawling  along  the  bed  of  the  stream.  Lighting  a  lantern,  I 
became  presently  aware  of  the  voice  of  the  spirit :  from  far  up  the 
narrow  tunnel  came  a  deep  booming,  rushing  sound,  now  advancing, 
now  dying  away.  On  advancing,  the  walls  still  contracted,  until,  being 
reduced  to  dragging  myself  along  prostrate,  a  refreshing  stream  of 
water  entered  my  collar  and  pleasantly  trickled  along  into  ray  boots. 
Again  the  mysterious  noise  approached,  and  the  lantern,  pushed  in 
advance — which  was  just  tall  enough  to  keep  the  flame  from  the  water 
— was,  with  my  face  and  shoulders,  violently  assailed  by  a  swarm  of 
hundreds  of  bats,  which  came  sweeping  down  the  passage.  Finding  it 
completely  blocked  by  the  unexpected  obstacle,  they  turned,  and  with 
them  the  noise  again  died  away  into  the  distance,  until,  their  passage  in 
that  direction  also  presumably  being  arrested,  the  performance  began 
again  da  capo.  Twice  I  came  to  places  where  the  roof  was  higher,  and 
was  able  to  relieve  the  strain  of  the  awkward  position,  but  the  atmo- 
sphere grew  more  and  more  oppressive.  Close  above  my  face  two  huge  and 
abominably  repulsive  greenish-coloured  spiders  kept  pace.  The  light 
burned  lower  and  lower,  and  finally  went  out.  With  some  trouble  I  ex- 
tracted from  a  dragging  pocket  a  matchbox  (fortunately  water-tight)  and 
relighted.  Again  and  again  it  declined  to  burn,  and  finally,  recognizing 
that  the  board-school  allowance  of  air  must  be  in  dangerous  deficiency,  I 
commenced  a  feet-forward  retreat  until  able  to  turn  round  and  meet  the 
welcome  daylight.  Before  leaving  I  captured  a  couple  of  bats  to  add  to 
the  collection,  but  have  not  yet  heard  whether  they  belong  to  any  new 
species.  Sheep  or  goats,  finding  their  way  in,  must  perish  miserably, 
as,  following  the  water  up,  they  must  soon  find  themselves  unable  to 
turn,  and  would  lack  the  sense  to  retreat  backwards.  The  water  on 
its  exit  from  the  cave  falls  almost  immediately  into  a  circular  basin, 
from  which  it  drains  away  by  a  subterranean  outlet,  and  no  doubt 
forma  the  headwaters  of  the  Alia  UUi  tug.     I  had  attacked  this  cave 
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in  1895  with  no  better  success,  and  this  year  had  conceived  the  idea  of 
diverting  the  water  from  the  basin  and  allowing  it  to  form  a  surface- 
running  stream  down  the  valley,  to  the  great  advantage  of  those  who 
frequented  it.  Now,  however,  the  volume  of  water  running  had  diminished 
by  half,  and  as  this  would  be  almost  immediately  sucked  out  of  sight  in 
the  thirsty  soil,  that  scheme  had  to  be  abandoned.  Where  the  source  of 
this  water  may  be,  I  am  quite  at  a  loss  to  know.  That  it  could  be  an 
artesian  supply,  under  pressure  from  the  Abyssinian  highlands  to  the 
west,  forcing  its  way  here  to  the  surface  through  some  natural  shaft, 
seems  difficult  to  believe,  as  it  would  have  had  to  make  its  passage 
upwards  through  the  subjacent  granites  as  well  as  the  limestone  forma- 
tion above.  That  water  has  in  the  past  found  its  way  into  this  gorge 
through  similar  channels  seems  evident,  as  I  found  several  other  smaller 
caves  giving  into  it,  apparently  formed  by  water;  but  if  considered  as 
surface  water,  it  is  an  equal  puzzle  how  sufficient  storage  to  maintain 
a  constantly  running  stream  can  be  found  so  near  the  summit.  More- 
over, this  year  much  heavier  rains  had  fallen  in  the  immediate  vicinity 
than  on  my  previous  visit,  yet  the  stream  had  shrunk  to  half  its 
volume. 

The  question  also  of  what  becomes  of  the  rainfall  over  a  great  part 
of  the  Hand  seems  rather  obscure.     A  considerable  number  of  boiling- 
point  altitudes  show  that  the  general  trend  of  the  country  slopes  to  the 
south-e€U9t.     The  heavy  rainfall  from  the  crests  of  the  Golis,  and,  with 
few  exceptions,  from  the  level  of  the  Mirsa  also,  flows  south  and  south- 
east, until,  merging  into  the  Tug  Der  ("  Long  tug'*),  it  finds  its  way 
down  the  Wady  Nogal  and  into  the  Indian  ocean.     This  river,  however, 
does  not  appear  to  drain  any  of  the  country  south  of  about  9°  30'  N.  lat., 
whilst  the  actual  surface  of  the  Haud  below  this,  although  of  course  in 
the  main  undulating,  is,  taken  in  detail,  so  remarkably  flat  that  it  is 
almost  devoid  of  watercourses,  and  in  the  rare  cases  where  any  water- 
cuttings  are  met  with,  they  extend  no  distance,  but  spread  out  on  to 
the  level  surface  like  the  fingers  of  a  hand.    This  occurs  even  at  Ber4to, 
where  one  branch  of  the  considerable  tug  which   takes  its  rise  under 
Dodoaba,  loses  itself  in  the  plain  after  furnishing  the  wells  at  Oadwei  a 
with  their  water.     I  gather  from  native  reports  that  the  other  branch 
in  the  rainy  season  carries  water  to  Hahi,  which  in  the  dry  season  has 
to  use  the  Oadwein  wells.     In  some  of  the  shallow  pans  which  exist  in 
limited  numbers,  the  water  remains  for  several  months,  and  in  a  few 
throughout  the  year.     In  the  former,  even  when  dry  on  the  surface,  a 
species  of  mud  that  is  just  liquid  to  drink  can  sometimes  be  obtcdned 
by  digging  a  few  feet  down,  but  care  must  be  taken  not  to  break  through 
the  thin  stratum  of  clay  which  holds  it  from  the  sand  below.     The 
depth  of  this  desert  sand  must  be  considerable,  70  or  80  feet  of  it  being 
sunk  through  to  reach  the  water  at  Burao  on  the  northern  side,  and 
apparently  diminishing  to  the  southwards  until  the  rock  at  Gerloguby 
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on  the  aontheni  edge  is  reached.  As  the  Tag  Der  is  ascended  from 
Burao  and  the  Grolis  approached,  the  water  is  fonnd  nearer  the  surface ; 
bnt  instead  of  finding,  as  might  be  expected,  the  converse  to  obtain  in 
descending  the  river,  we  find  the  water  at  Ber,  10  miles  below  Burao, 
at  only  about  15  feet.  Here  the  river-banks  have  almost  disappeared, 
the  flood  water  finding  its  way  through  several  shallow  channels,  which 
converge  again  lower  down.  No  doubt  evaporation  carries  off  a  great 
deal  of  the  rainfall,  but  does  not  seem  suf&cient  to  account  for  all. 
Natives  of  the  desert  certainly  possess  a  kind  of  inherited  instinct  for 
the  likely  places  in  which  to  look  for  water,  but  it  would  be  in- 
teresting to  ascertain  whether  it  might  not  also  be  found,  to  the  great 
advantage  of  the  country,  in  many  places  where  it  has  not  been  sought 
for,  but  where  to  all  appearance  the  indications  seem  equally  favour- 
able. Sun  wedded  to  water  in  this  soil  and  climate  would  grow 
anything  and  everything,  and  could  the  supply  of  the  latter  be  made 
permanent,  this  arid  desert  would  quickly  blossom  into  a  garden 
of  Eden. 

The  benefits  of  an  English  occupation  of  the  Somali  coast  are 
obvious  to  the  Somalis.  Natives  near  the  coast  are  now  met,  more 
often  than  not,  carrying  no  more  formidable  weapon  than  a  stick. 
In  1884  this  would  have  been  with  justice  considered  as  merely  fool- 
hardy. Might  was  right,  and  though  arbitration  was  frequently  called 
upon  to  decide  disputes,  more  often  than  not  the  question  would  end  by 
being  put  to  the  crucial  test  of  steel.  Now  when  robbery  and  bloodshed 
occur,  the  disputants  bring  their  case  to  the  court  at  Berbera,  where 
they  are  settled  with  justice  and  despatch  before  the  Assistant  Eesident. 
Should  one  side  consider  that  an  appearance  in  person  might  involve 
danger  to  his  life  or  liberty  on  account  of  the  weakness  of  his  case,  pressure 
can  be  generally  brought  to  bear  upon  the  representatives  at  Berbera  of 
his  tribe,  which  will  either  ensure  his  eventual  appearance,  or  necessi- 
tate his  leaving  his  tribe  for  some  such  happy  hunting-ground  as  Bur 
Dap,  where  he  is,  however,  in  the  uncomfortable  position  of  an  exile 
and  an  outlaw.  Trade  with  the  interior  existed  under  the  old  rSgirne^ 
but  restricted  almost  to  vanishing-point  by  the  oppressive  tolls  levied 
upon  the  caravans,  both  on  their  journey  and  at  Berbera.  Fifty  per 
cent,  of  their  profits  were  commonly  allowed  to  go  in  this  manner.  Now 
it  is  true  we  levy  export  duties,  but  these  in  no  way  compare  with  the 
former  exactions  of  the  Berbera  brokers,  whose  profits,  although  not 
extinguished,  are  kept  in  reasonable  check  by  legislation.  Armed 
escorts  are  furnished  to  caravans  passing  through  disturbed  regions,  to 
protect  them  from  blackmail  on  the  journey,  whilst  the  mountain 
passes  have  been  made  passable,  and  life  and  property  within  our  sphere 
are  reasonably  secure.  These  are  but  a  few  of  the  happy  contrasts 
existing  between  now  and  then.  Alas  that  in  another  respect 
laudator  temporif  acti  should   have   a   stronger   case !      The   big-game 
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shooting  of  the  country  year  by  year  grows  less,  and  I  greatly  fear 
that  its  fate  is  sealed.  This  is,  however,  a  question  which  I  have  no 
justification  for  discussing  here. 


ROCKALL. 

The  Boyal  Irish  Academy  has  recently  published  an  important  series  of 
papers  on  the  remote  islet  of  Bockall,^  which  summarizes  all  ezisting 
knowledge  of  that  interesting  rock.  The  recent  revival  of  interest  in 
Eookall  is  largely  due  to  Mr.  Miller  Christy,  who  has  called  attention 
to  the  importance  of  its  position  as  the  site  of  a  meteorological  station, 
and  endeavoured  to  induce  the  owners  of  sea- going  yachts  to  attempt  a 
landing.  As  Bockall  is  a  small  and  steep  rock  rising  on  a  bank  of  no  great 
extent  from  the  abysmal  waters  of  the  North  Atlantic  in  lat.  67°  36', 
long.  13°  14'  W.,  it  is  extremely  difficult  of  access.  It  lies  185  miles  from 
St.  Kilda,  in  the  Outer  Hebrides,  itself  only  accessible  on  a  few  occasions 
each  year,  and  260  miles  from  the  north  coast  of  Ireland.  Prof.  Eupert 
Jones,  F.B.S.,  contributes  a  historical  notice  of  previous  references  to  the 
islet,  from  which,  and  from  notes  in  the  reports  of  other  contributors,  it 
appears  that  while  frequently  sighted  and  often  mistaken  for  a  ship,  it 
has  rarely  been  landed  upon,  and  only  a  few  attempts  to  land  have  been 
recorded.  Fishermen  from  Grimsby  and  the  Faeroes  frequent  the  Bockall 
bank,  and  they  may  have  landed  occasionally  without  leaving  any 
authentic  record.     The  recorded  landings  are  given  as  follows : — 

July  8,  1810  :  A  party  from  H.M.S.  Endymiorif  under  Captain  Basil 
Hall,  made  a  landing  with  much  difficulty,  and  brought  away  some 
fragments  of  the  rock,  which  are  still  preserved. 

August  15,  1862  :  A  boat  from  H.M.S.  Porcupine  attempted  to  land; 
one  man  only  succeeded  in  doing  so,  but  at  a  point  from  which  it  was 
impossible  to  climb  the  rock.  He  broke  off  specimens  with  the  sound- 
ing-lead which  was  thrown  to  him,  and  Captain  O.  H.  Inskip  presented 
Iragments  of  the  rock  so  obtained  to  several  museums. 

In  or  before  1888  the  captain  of  a  Orimsby  fishing-smack  is  reported 
to  have  landed,  and,  climbing  to  the  top,  estimated  its  height  as  78  feet. 

In  July,  1887,  and  in  1888,  two  fishermen  from  the  Fasroes  landed 
and  climbed  the  rook. 

These  appear  to  be  all  the  authentic  instances  of  a  landing  having 
been  made.  The  rock  is  only  about  70  feet  in  height,  and  not  more 
than  100  yards  in  circumference,  with  some  small  submerged  rooks 
lying  off  it.  The  extent  of  the  bank,  less  than  100  fathoms  deep,  is  about 
100  miles  from  north  to  south,  and  50  miles  from  east  to  west.   The  rock 
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has  always  been  known  as  a  resort  of  sea-birds,  and  the  bank  has  a 
high  reputation  as  a  fishing-ground. 

The  expedition  which  forms  the  subject  of  the  present  notice  is 
described  by  the  Eev.  W.  Spotswood  Green,  who  undertook  it,  together 
with  Mr.  Barrington,  Mr.  J.  A.  Harvie  Brown,  and  other  gentlemen. 
The  Royal  Irish  Academy  gave  a  grant  in  aid  of  the  expedition,  and 
the  steamer  Oranuaile  belonging  to  the  Congested  Districts  Board  was 
chartered  for  the  occasion. 

An  outfit  was  put  on  board  consisting  of  trawls,  dredges,  wire-rope, 
a  sounding-machine,  a  harpoon  gun  throwing  a  small  grapnel  to  facili- 
tate landing,  a  rope  ladder,  and  means  for  securing  and  preserving 
specimens.  On  June  3,  1896,  the  party  left  the  harbour  of  Eillybegs; 
the  bank  was  found  by  soundings  on  the  5th,  but  on  account  of  bad 
weather  the  rock  was  not  sighted  till  daylight  on  the  6th,  when  a  heavy 
sea  was  running,  and  the  spray  broke  over  it,  rendering  landing  im- 
possible. A  fringe  of  tangle  hanging  in  the  foam,  and  a  green  band  of 
alga  above  formed  all  the  plant-life  visible,  and  it  seemed  impossible 
that  any  land-plants  could  exist.  By  the  evening  of  the  7th,  all  hope 
of  the  weather  improving  was  abandoned,  and  on  the  8th  the  steamer 
retamed  to  Eillybegs. 

On  the  night  of  June  13,  the  party  sailed  again,  sighted  Eockall  on 
the  morning  of  the  15th,  and  made  an  attempt  to  land  on  the  10th,  but 
the  swell  was  too  high,  and  the  boat  could  not  approach  within  20  yards 
of  the  rock.  Next  day  the  steamer  went  on  to  St.  Kilda,  and  returned 
thence  to  Ireland.  While  the  trip  was  a  failure  as  regards  landing,  a 
number  of  specimens  had  been  secured  by  dredging  on  the  bank,  though 
at  the  expense  of  much  loss  of  gear,  and  a  series  of  photographs  had 
been  taken  from  all  points,  of  view,  which,  together  with  a  coloured 
sketcb,  are  reproduced  in  the  memoir.  From  most  points  of  view  the 
rock  appears  as  an  inclined  cone,  the  diameter  in  every  ca^e  being  less 
than  the  height;  on  one  side  the  rock  is  perpendicular..  The  summit 
is  whitened  with  the  droppings  of  sea-birds,  and  there  seems  no 
possibility  of  ever  establishing  a  station  upon  it.  It  was  hoped  that 
the  rook  might  prove  to  be  a  breeding-place  of  the  great  shearwater, 
but,  although  a  specimen  of  that  bird  was  secured,  it  did  not  appear  to 
breed  there. 

Most  interest  attaches  to  the  dredgings,  which  revealed  an  abundance 
of  Pecten  and  other  shallow- water  shells  evidently  long  since  dead,  and 
lying  in  water  of  a  depth  in  which  they  could  not  have  lived.  Mr.  Green 
considers  the  possibility  of  these  shells  having  been  drifted  there  by 
icebergs  in  the  remote  past,  or  brought  as  bait  by  fishing-smacks  more 
recently,  but  he  concluded  that  neither  hypothesis  is  tenable.  He  is 
consequently  driven  to  conclude  that  the  area  is  subsiding,  and  that  the 
shells  had  lived  on  the  spot  when  the  sea  was  much  shallower,  and  the 
land  in  the  centre  an  island  of  some  size.  He  is  inclined  to  view  the 
No.  I.— January,  1898.]  e 
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evidence  as  confirming  the  existence  of  the  *'  Sunken  land  of  Buss,"  as 
had  previously  been  suggested;  and  he  considers  that  it  might  repay 
the  trouble  if  a  similar  exploration  of  the  Porcupine  bank  were  made  to 
seek  for  traces  of  the  equally  mythical  **  Land  of  Hy  Brasil." 

Following  the  narrative  is  a  report  by  Prof.  Judd,  f.b.s.,  on  the 
rock-specimens  taken  by  Captains  Basil  Hall  and  Inskip,  in  which  he 
finds  that  Bockall  is  composed  of  an  igneous  mass  cappiog  a  bed  of 
possibly  sedimentary  rock.  The  igneous  rock  is  of  a  special  character, 
and  Prof.  Judd  proposes  to  name  it  Eockallite ;  it  is  more  nearly  allied 
to  a  granite-porphyry  than  to  gneiss,  the  chief  minerals  being  quartas, 
felspar,  and  augite.  Prof.  Granville  Cole  reports  on  the  rock  specimens 
dredged  on  the  bank,  from  which  he  gathers  that  the  remains  of  a 
basalt  plateau  may  be  found  there  underlying  the  lockallite. 
Mr.  R.  H.  Scott,  f.r.s.,  gives  a  note  on  the  currents  and  winds  of  the 
region  round  Eockall ;  Mr.  H.  N.  Dickson  contributes  an  analysis  of  the 
water  samples  collected  by  the  expedition ;  Messrs.  Harvie  Brown  and 
Barrington  discuss  the  birds ;  and  several  specialists  deal  in  detail  with 
the  animals  obtained  by  dredging.  Thus,  although  unsuccessful  in 
one  important  particular,  the  enterprise  of  the  investigators  has  been 
productive  of  excellent  scientific  results. 
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Reference  has  frequently  been  made  in  the  Journal  to  the  progress  of 
the  deep  boring  which  was  undertaken  last  year  in  the  coral  island 
Funafuti,  one  of  the  Ellice  group.  An  attempt  had  previously  been 
made  under  the  charge  of  Prof.  Sollas,  f.r.s.,  but  on  account  of  the 
cavernous  nature  of  the  rock  and  the  prevalence  of  quicksands,  it  had  to 
be  abandoned  when  a  depth  of  about  100  feet  had  been  reached. 

The  geographical  and  geological  interest  of  a  deep  boring  in  coral 
rock  lies  in  the  fact  that,  if  a  solid  core  of  rock  can  be  obtained,  the 
examination  of  its  nature  should  decide  the  question  at  issue  between 
the  theories  of  Darwin  and  Murray  as  to  the  origin  and  mode  of  growth 
of  coral  formations.  Darwin's  theory  accounted  for  the  series  of  coral 
forms — fringing-reef,  barrier- reef,  atoll— on  the  assumption  that  the 
foundation  was  undergoing  subsidence,  and  a  consequence  of  this  theory, 
if  true,  would  be  that  barrier-reefs  and  atolls  were  composed  of  masses 
of  coral  rock  of  very  great  thickness.  Murray's  theory,  on  the  other 
hand,  accounts  for  the  form  of  coral  islands  by  considerations  of  growth 
and  wave- action  alone,  not  requiring  a  region  of  subsidence  for  its 
development,  but  demanding  that  the  cake  of  coral  rock  should  be  not 
more  than  from  100  to  200  feet  thick,  this  representing  the  bathy- 
metrical  limit  of  the  life  conditions  for  reef-building  corals.     The  sheet 
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of  ooral  rook  must,  on  this  theory,  be  based  upon  other  marine  sediments 
of  different  charaoter  or  on  volcanic  rock. 

Deep  borings  have  previously  been  made  in  coral  islands,  even  to 
depths  exceeding  1000  feet,  but  they  were  not  available  for  the  crucial 
test  of  the  two  theories,  because  the  drills  employed  pulverized  the 
material  and  made  it  impossible  to  determine  its  precise  nature.  The 
diamond  drills  used  at  Funafuti  cut  out  and  bring  to  the  surface  a  core 
of  unbroken  rock.  They  were  lent  by  the  Mining  Department  of  the 
New  South  Wales  Government,  and  put  in  charge  of  a  staff  of  workmen 
under  an  experienced  foreman. 

The  Australian  papers  give  a  full  account  of  the  second  and  success- 
ful expedition,  a  brief  note  on  which  appeared  in  our  December  number. 
The  Geographical  Society  of  Australasia,  Sydney  branch,  deserves  much 
credit  in  promoting  the  expedition,  the  funds  of  which  were  also  added 
to  by  the  late  Hon.  Ealph  Abercromby  and  Miss  Edith  Walker.  Prof. 
David,  who  occupies  the  chair  of  Geology  and  Physical  Geography  in 
the  University  of  Sydney,  accepted  the  leadership  of  the  expedition, 
and  was  accompanied  by  Mrs.  David,  Mr.  George  Sweet  of  Melbourne, 
Mr.  Poole,  and  Mr.  Woolnough  of  Sydney,  and  six  men  in  charge  of  the 
diamond  drill.  They  left  Sydney  on  June  4,  1897,  and  got  to  work 
immediately  on  arriving  at  Funafuti.  The  spot  selected  was  on  the 
atoll  rather  nearer  the  oceanic  than  the  lagoon  side,  at  a  place  where  the 
ribbon  of  land  is  only  about  a  foot  above  high-tide  level,  and  not  more 
than  265  yards  across.  By  July  19  the  bore  was  down  102  feet,  but 
the  work  was  extremely  slow  on  account  of  the  necessity  of  lining  the 
bore  with  iron  pipes  as  it  proceeded.  Had  the  rock  been  hard  enough 
to  render  lining  unnecessary,  or  soft  enough  to  allow  the  successive 
lengths  of  tubes  to  be  rammed  down  by  a  pile-driver,  the  distance 
drilled  in  a  given  time  would  have  been  twice  as  great  As  it  was,  the 
tubes  had  to  be  "  under-rimed,"  i.e.  the  hole  bored  out  to  a  greater 
diameter  than  the  recovered  core,  thus  just  doubling  the  labour. 
The  tubes  used  are  5  inches  in  diameter  down  to  118  feet,  and  then  4 
inches.  In  spite  of  difficulties,  due  to  the  breaking  of  machinery  and 
the  illness  of  some  of  the  workmen,  who  suffered  severely  from  boils, 
the  work  went  on  steadily  until  September  7,  when  a  depth  of  657  feet 
ha<^  been  reached.  At  that  date  Prof.  David  had  to  leave  the  island  to 
resume  his  duties  at  Sydney.  He  sailed  with  the  core  of  rock  on  the 
London  Missionary  Society's  steamer  John  Williams,  Captain  E.  C.  Hore, 
and  reached  Sydney  on  October  14.  The  boring  operations  continued 
under  the  charge  of  Mr.  Sweet.  By  September  16  the  bore  was  643  feet 
deep,  and  it  had  reached  690  feet  before  the  work  stopped. 

The  preliminary  examination  of  the  core  tends  to  confirm  Darwin'^ 

theory  of  the  origin  of  atolls.     It  is  too  soon,  however,  to  speak  with 

-  absolute  certainty  on  this   point.      Portions  of  true  reef  are  found  at 

vaiious  positions  throughout  the  whole  depth,  although  separated  by 
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deposits  of  coral  sand  and  the  remains  of  other  organisms.  It  is  certain 
that  for  over  600  feet  the  reef  has  been  built  up  in  the  immediate  neigh- 
bourhood of  growing  coral ;  but  apparently  the  possibility  of  the  boring 
being  situated  on  a  very  steep  slope  of  volcanic  rook,  covered  by  a  talus 
of  coral  dSbris  from  a  reef  on  the  summit,  is  not  excluded.  The  atoll 
was  completely  surveyed,  and  biological  collections  made  both  from  the 
land^and  from  the  surrounding  sea. 
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By  MABCUS  BAKER,  U.S.  Geologioal  Survey. 

It  was  in  April  of  the  present  year  that  the  National  Geographical  Society 
received  from  the  President  of  this  Section  an  intimation  that  a  series  of  brief 
papers  on  the  present  status  of  geographical  knowledge  as  to  and  of  activity  in  the 
United  States,  touching  geographical  matters,  would  prove  an  acceptable  contribution 
to  your  programme.  When  I  recall  the  pleasure  experienced  at  your  meeting  in 
Montreal  thirteen  years  ago,  and  the  eagerness  with  which  every  man  and  woman 
I  met  from  over  the  sea  were  seeking  and  devouring  information  about  America; 
when  I  recall  the  questions  asked,  the  interest,  nay,  consuming  interest,  shown  in 
everything  relating  to  this  country,  then  first  visited  by  many  of  your  members, 
I  can  well  understand  that  it  would  have  been  ungracious  not  to  accept  this  flatter- 
ing  intimation,  and  to  offer  a  contribution  which  it  is  hoped  may  prove  to  be 
neither  disappointing  nor  unprofitable. 

In  arranging  our  programme,  a  series  of  the  most  interesting  and  important 
topics  was  selected,  and  leading  students  of  those  topics  invited  to  prepare  papers 
thereon.  The  task  of  tying  all  these  topics  together,  of  showing  their  interdepen- 
dence and  relations,  and  sketching  the  great  general  outlines  of  the  whole  field  of 
geographical  work  in  the  United  States,  devolved  most  naturally  and  fittingly 
upon  the  President  of  the  Society,  Hon.  Gardioer  G.  Hubbard.  To  this  task  he 
addressed  himself,  and  had  gathered  some  material  when,  about  five  weeks  ago, 
he  found,  to  my  regret  and  to  yours  also  I  fear,  that  his  duties  at  the  Nashville 
Exposition  would  prevent  both  the  preparation  of  this  introduction  and  his  atten- 
dance here.  As  one  of  the  Vice-Presidents  of  the  Society,  I  was  summoned  to  fill 
this  gap.  I  felt  this  call  to  be  one  of  duty ;  as  such  I  accepted  it,  but  with  mis- 
givings, feeling  sure  that  the  place,  which  he  so  worthily  fills,  is  one  that  I  can 
only  occupy.  I  therefore  crave  your  sympathetic  indulgence  for  a  brief  interval, 
while  I  sketch  in  broadest  outline  the  present  state  of  our  knowledge  of  the  extent 
and  geographical  character  of  the  United  States,  and  the  agencies  by  which  each 
information  has  been  and  is  being  acquired. 

The  United  States,  now  little  more  than  a  century  old,  comprise  an  area  of 
3,600,000  Equare  miles — an  area  a  little  greater  than  that  of  Canada,  and  a  little 
less  than  that  of  Europe.  From  easternmost  Maine  to  westernmost  Alaska  it 
stretches  through  120^  of  longitude,  or  about  one-third  of  the  Earth's  circumference. 
Thus  in  midsummer  the  sun  has  risen  in  Eastern  Maine  twenty  minutes  before  it 
has  set  in  westernmost  Alaska.     From  southernmost  Florida,  reaching  to  the  verge 


*  Paper  read  before  Section  E  (Geography)  at  the  Toronto  meeting  of  the  British 
Association,  August,  1897. 
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of  the  torrid  zone,  it  stretches  northward  to  northernmost  Alaska,  more  than  300 
miles  within  the  arctic  circle ;  while  in  altitude  it  ranges  from  200  or  more  feet 
below  sea-level  in  the  deserts  of  Southern  California  to  heights  of  more  than  18,000 
feet  in  Alaska. 

Beginning  with  the  close  of  the  war  for  independence  114  years  ago,  as  thirteen 
distinct  and  independent  states  stretching  along  the  Atlantic  seaboard  from  New 
Hampshire  to  Georgia,  we  have  first  a  loose  confederation  of  states  which,  speedily 
breaking  down,  was  replaced  by  the  present  constitutional  union  of  the  people, 
bound  together  in  forty-five  sovereign  states  and  five  territories.  In  1790  the 
thirteen  states  had  an  area  of  about  350,000  square  miles,  and  a  population  of  a 
little  less  than  4,000,000.  A  century  later  its  area  was  nearly  eleven  times  as 
great,  and  its  population  about  seventeen  times  as  great,  or  between  65,000,000  and 
70,000.000. 

The  discove/y  of  what  is  now  the  United  States  began  just  four  centuries  ago 
this  very  year,  when  the  Bristol  merchant,  Cabot,  the  first  white  man  (after  the 
Norsemen)  to  set  foot  on  the  American  continent,  antedating  Columbus  by  fourteen 
months,  landed  on  the  bleak  coast  of  Labrador,  and  then  cruised  southward  as  far 
as  Virginia.  This,  like  all  discoveries,  was  only  a  beginning,  which  pointed  the 
way  to  and  stimulated  other  discoveries.  These  are  still  unfinished,  and  within 
the  limits  of  the  United  States  some  tracts  exist  which  have  never  been  seen  by 
the  white  man.  Of  other  tracts,  though  seen  and  long  vaguely  known,  our  know- 
ledge is  still  dim  and  shadowy.  For  a  century  after  Cabot  small  advance  was  made 
in  our  knowledge  of  the  continent,  formally  taken  possession  of  by  him  in  the  name 
of  his  sovereign  lord.  King  Henry  VII.  The  outline  of  the  Atlantic  and  Gulf 
coasts  were  crudely  delineated,  but  of  the  Pacific  coast  north  of  California  our 
maps,  until  about  1750,  were  eitheV  blank  or  filled  with  fabled  lands  or  monsters. 
Bering's  voyage  of  1741  yielded  the  first  definite  knowledge  of  North-Western 
America;  but  it  was  not  until  nearly  forty  years  later,  in  1778,  that  Cook,  the 
great  English  navigator,  gave  to  the  world  the  general  outlines  of  Alaska  as  we  now 
know  them.  The  general  features  of  the  coast  of  western  North  America  obtained 
hj  Cook  were,  some  sixteen  years  later,  vastly  improved,  from  Southern  California 
to  Eadiak,  by  another  English  navigator,  the  equal  if  not  the  superior  of  Cook, 
whom  every  American  student  delights  to  honour — Captain  George  Vancouver. 

The  period  of  the  war  for  independence  in  the  last  quarter  of  the  last  century 
was  one  of  great  geographical  activity,  and  stimulated  the  production  of  maps  of 
the  revolted  colonies.  The  numerous  and  excellent,  for  their  time,  maps  by  the 
English  geographer,  Thomas  Jefferys,  may  be  taken  as  the  best  exponent  of 
American  geography  a  hundred  years  ago.  They  show  fairly  v^ell  the  Atlantic 
coast-line  from  the  maritime  provinces  of  Canada  to  Georgia,  and  so  much  of  the 
interior  as  was  the  scene  of  hostilities;  but  west  of  the  Appalachian  mountain 
chain  the  delineation  was  conjectural.  The  existence  of  the  Great  Lakes,  of  the 
mighty  Mississippi,  and  of  the  fertile  valley  drained  by  it,  were  barely  known.  Such 
was  the  world's  geographical  knowledge  of  what  is  now  the  United  States  when 
those  states  united  In  1789.  The  knowledge  subsequently  acquired  is  the  work 
of  the  United  States. 

Thb  General  Land  Offiob. — One  of  the  earliest  agencies  by  which  geographical 
knowledge  was  increased  was  the  General  Land  Office.  The  general  government 
found  itself,  in  1783,  possessed  of  a  region  called  the  North- West  Territory,  lying 
beyond  the  mountains.  Into  this  region  settlers  came  about  the  beginning 
of  the  century.  That  they  might  acquire  title  to  lands  for  their  homes,  the 
government  early  devised  a  system  of  land  partition.  Surveyors  were  sent  into  the 
wilderness  to  subdivide  the  land  for  purposes  of  record  and  sale  or  gift.    The  land 
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was  divided  into  square  tracts  6  miles  on  each  side,  called  towns  or  townships,  and 
their  comers  marked,  sometimes  by  axe-marks  on  trees,  called  blazes^  and  some- 
times by  artificial  marks.  A  row  of  such  towns  running  north  and  south  is  called 
a  range,  and  numbered  east  and  west  from  some  arbitrary  meridian.  Similarly, 
a  row  of  towns  running  east  and  west  is  called  a  town,  and  is  numbered  north  and 
south  from  an  arbitrary  base-line.  Each  town  was  further  subdivided  into  thirty-six 
squares,  each  containing  1  square  mile,  or  640  acres,  called  a  section.  The  sections 
are  ^milarly  numbered  from  1  to  36  in  every  town.  Each  corner  of  each 
section  was  marked  by  the  surveyors,  who  were  thus  required  actually  to  chain 
over  every  mile,  to  keep  a  record  of  their  measures,  to  note  all  streams  and  lakes, 
and  the  character  of  soil  and  timber ;  to  note  the  magnetic  declination,  and  to 
submit  to  the  General  Land  OfiSce  a  skeleton  map  of  each  town  subdivided,  together 
with  their  field  notes.  These  maps,  called  town  plats,  now  constitute  a  vast  body 
of  original  records  in  the  General  Land  Office  at  Washington,  and  are  the  sole 
dependence  of  map-makers  for  hundreds  of  thousands  of  square  miles  of  our  terri- 
tory. Every  state  and  territory  in  the  Union,  except  the  original  thirteen — Maine, 
Vermont,  Kentucky,  Tennessee,  Texas,  and  Alaska — has  been  thus,  in  whole  or  in 
part,  surveyed  and  subdivided.  This  work,  now  far  advanced  toward  completion, 
has  always  been  under  the  control  of  the  General  Land  Office,  now  a  part  of  the 
Department  of  the  Interior.  For  geographical  purposes,  the  results  are  shown  in  a 
series  of  state  maps  and  a  general  map  of  the  United  States.  The  work  was,  for 
about  a  century,  done  by  contrsct,  but  within  the  past  two  or  three  years  a  part 
has  been  done  by  the  United  States  Geological  Survey  in  connection  with  its  topo- 
graphical surveys. 

Thus  indirectly  the  General  Land  Office  has,  for  a  century,  been,  and  still 
continues  to  be,  one  of  the  important  geographical  agencies  of  the  United  States. 

Coast  and  Geodetic  Survey. — Another  old  and  important  geographical  agency 
is  the  Coast  and  Geodetic  Survey,  under  the  Treasury  Department.  The  primary 
purpose  of  this  bureau  is  to  accurately  chart  the  coast  for  purposes  of  commerce 
and  defence.  Its  field  of  work  is  tidewater,  with  a  fringe  of  topography  landwards, 
and  a  somewhat  extensive  border  of  sea-bottom  seawards.  Created  in  1807,  it 
made  little  progress  till  1832.  In  that  year  it  was  revived,  and  has  continued 
uninterruptedly  until  the  present  day.  Of  the  details  of  the  accurate  results  secured 
by  this  organization,  it  is  not  my  province  to  speak.  From  the  beginning  its 
ideals  were  high.  Great  accuracy  has  ever  been  and  is  its  motto.  It  has  been  a 
leader,  and  not  a  follower.  It  has  developed  its  own  methods  and  instruments,  and 
to  its  ofiScers — civil,  military,  and  naval — we  are  indebted,  among  other  things,  for 
the  zenith  telescope  for  the  most  accurate  determination  of  latitudes ;  for  the  appli- 
cation of  the  telegraph  to  longitude  determinations  ;  for  the  invention,  oonstruciion, 
and  use  of  a  machine  for  predicting  tides,  and  for  great  improvements  in  apparatus 
for  measuring  the  force  of  gravity.  The  poly  conic  projection,  now  so  extensively 
used,  was  developed  and  applied  by  officers  of  this  bureau,  as  also  were  appliances 
for  deep-sea  sounding  and  the  study  of  the  ocean  deeps.  Its  field  of  work  was  ex- 
tended in  1871  to  include  geodetic  work  in  the  interior,  and  in  1876  it  receive  I 
the  name  of  Coast  and  Geodetic  Survey,  by  which  it  is  officially  designated, 
though  often  referred  to  as  the  Coast  Survey.  It  is  one  of  the  active  geo- 
graphical agencies  of  the  United  States,  and  is  not  only  making  charts,  coast  pilots, 
and  tide  tables,  but  is  contributing  to  our  knowledge  of  ocean  physics,  terrestrial 
magnetism,  and  of  the  size,  shape,  and  structure  of  our  planet. 

EicGiNEEB  Corps,  U.S.A. — The  United  States  Engineers,  though  not  now 
actively  prosecuting  geographical  research,  have  in  the  past  made  notable  contri- 
butiDDO  to  i^eograpby.   Prior  to,  and  even  since,  the  war  of  the  rebellijn,  1861-1865, 
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numerous  expeditioDS  in  the  far  west  were  made  by  army  officers,  and  each  of  these 
added  somethiog  to  our  geographical  knowledge.  Aside  from  these  various  military 
reconnaissances,  two  noteworthy  surveys  have  been  carried  on  in  the  past  by  the 
United  States  Engineers.  One  was  a  survey  of  the  northern  and  north-western 
lakes,  which,  after  an  existence  of  forty  years,  was  concluded  in  1881.  It  made  a 
series  of  detailed  and  accurate  charts  of  all  the  Great  Lakes,  and  a  valuable  collection 
ot  data.  Its  series  of  lake-levels  has  very  recently  been  put  to  use  in  determiniog 
certain  secular  changes  in  the  crust  of  the  Earth,  forming  the  great  basin  in  which 
those  lakes  lie.  If  the  slow  tilting  of  this  basin  southward,  which  these  levels 
show  when  compared  with  recent  ones,  continues  for  a  period  of  about  6000  years, 
then  it  is  calculated  that  Niagara  will  have  vanished,  and  all  the  lakes  except 
Ontario  will  drain  to  the  Mississippi  by  way  of  the  Chicago  outlet.  These  highly 
interesting  and  somewhat  startling  conclusions  have  just  been  presented  at  the 
Detroit  meeting  of  the  Americaa  A.A.S.,  by  Mr.  G-.  E.  Gilbert,  of  the  United 
States  Geological  Survey. 

Another  noteworthy  geographical  work  by  the  United  States  Engineers  was  a 
general  map-makiog  survey  in  the  far  west,  under  the  direction  of  Captain  M. 
Wheeler,  n.8.E.,  and  usually  referred  to  as  the  Wheeler  Survey.  A  considerable 
tract  of  the  country  was  mapped  by  it  on  a  scale  of  8  miles  to  1  inch.  This  survey, 
with  two  others,  the  so-called  Hay  den  and  Powell  Surveys,  were  merged  in  the 
present  Geological  Survey  in  1879. 

The  work  of  improving  rivers  and  harbours  in  the  interest  of  commerce  is  now 
carried  on  by  the  United  States  Engineers,  and  their  geographical  work  consists  in 
special  surveys  for  these  improvements,  and  of  a  new  survey  of  the  Great  Lakes. 

Geological  Survey. — The  chief  agency  for  increasing  geographical  knowledge 
of  the  United  States  at  the  present  time  is  the  United  States  Geological  Survey, 
now  eighteen  years  old.  Nearly  or  quite  one-half  of  its  energies  and  funds  are  ex- 
pended in  the  production  of  topographical  maps,  and  thus  it  is  in  fact,  though  not  in 
name,  the  Uuited  States  Topographical  and  Geological  Survey.  The  conditions 
confronting  this  survey  at  its  creation  ditlered  in  one  important  particular  from 
those  similarly  confronting  European  geological  surveys.  Those  surveys  had,  in 
almost  if  not  quite  every  case,  been  preceded  by  topographical  surveys,  and  the 
geologists  found  maps,  adequate  to  their  needs,  ready  made.  But  in  the  United 
States  topographical  maps  were  not  available,  as  there  had  been  no  topographical 
survey.  Thus  progress  in  geological  mapping  was  impeded  at  the  outset  by  the 
lack  of  suitable  maps.  Accordingly,  in  1882  authority  was  given  to  make  topo- 
graphical maps,  and  since  then  about  one-half  of  the  energies  of  the  survey  have 
been  given  to  their  production.  Since  1882  the  survey  has  surveyed  and  mapped, 
on  scales  of  1,  2,  and  4  miles  to  the  inch,  an  area  of  760,000  square  miles,  about 
equal  to  the  combined  area  of  Great  Britain,  France,  Germany,  Spain,  and  Portugal. 
The  results  are  contained  in  980  atlas  sheets,  460  on  the  1-mile  scale,  460  on  the 
2-mile  scale,  and  60  on  the  4-mile  scale.  These  surveys  have  been  made  in  nearly 
every  state  and  territory.  Following  these  came  the  geological  surveys.  But 
before  much  progress  was  possible,  a  large  amount  of  preliminary  investigation  was 
needful  to  determine  the  great  features  whose  details  were  to  be  wrought  out  and 
mapped.  A  system  of  rock  classification  uniformly  applicable  to  so  great  and  com- 
plex an  area  as  the  United  States,  required  much  careful  prelimiuary  work.  That 
has  been  accomplished,  and  systematic  geological  mapping  has  been  in  progress  for 
some  years. 

The  aspect  of  the  country  and  its  utility  for  man's  use  is  largely  dependent  on 
the  annual  rainfall.  This  ranges  from  a  very  few  inches  in  the  dry  est  part  of  the 
arid  or  desert  regions  of  the  south-west,  to  nearly  or  quite  8  feet  per  year  on  the 
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coast  of  Southern  Alaska.  As  the  humid  regions  were  settled  up,  population 
gradually  pushed  into  the  semi-arid  and  desert  regions  of  the  far  west,  where  agri- 
culture without  artificial  irrigation  is  impossible,  but  with  irrigation  manrellously 
successful.  Thus  came  a  demand  for  knowledge  as  to  water-supply,  and  to  this 
work  one  division  of  the  (Geological  Survey  is  wholly  devoted. 

Intimately  associated  with  water-supply  is  the  forestry  problem.  The  proper 
administration  of  the  forests — their  preservation  from  destruction  by  carelessness 
or  greed — is  a  question  now  attracting  serious  attention.  A  number  of  large  forest 
tracts  in  the  west  have  been  recently  set  apart  as  reservations,  and  these,  with  the 
Yellowstone  National  Park,  the  Tosemite,  and  others  previously  reserved,  comprise 
a  total  area  estimated  at  38,880,000  acres,  or  more  than  60,000  square  miles.  In 
the  budget  for  this  year  the  Congress  has  included  an  item  of  $150,000  (£30,000) 
for  the  survey  of  these  forest  reserves.  This  work  is  under  the  direction  of  the 
United  States  G-eological  Survey. 

The  output  of  the  mines  and  quarries  of  the  United  States  has  grown  in  value 
from  $369,000,000  (£74,000,000)  in  1880  to  $622,000,000  (£124,000,000)  in  1896. 
That  authentic  information  on  this  subject  might  be  promptly  available,  a  Division 
of  Mineral  Statistics  has  existed  in  the  Geological  Survey  from  the  beginning, 
charged  with  the  duty  of  gathering  and  publishing  statistics.  This  it  does  in  an 
annual  volume,  and  the  state  of  the  mining  industry  from  year  to  year  finds  perma- 
nent record  in  these  volumes. 

Navy  Depabtment. — The  Hydrographic  OflSce  of  the  Bureau  of  Navigation 
has  for  a  primary  aim  the  securing  and  publication  of  information  useful  to  those 
who  go  down  to  the  sea  in  ships.  This  includes  surveys  and  chart-making  of  all 
coasts  (except  those  of  the  United  States),  ocean  meteorology,  terrestrial  magnetism, 
and  ocean  physics.  The  charting  of  the  coasts  of  the  United  States  is  done  ex- 
clusively by  the  Coast  Survey,  which  has  nearly  completed  the  Atlantic  and  G-ulf 
coasts,  and  about  three- fifths  of  the  Pacific  coast,  except  Alaska,  of  which  only  a 
small  part  is  as  yet  surveyed.  Of  foreign  coasts,  the  Hydrographic  Office  has 
recently  surveyed  and  charted  the  western  coast  of  the  peninsula  of  Lower  California, 
one  of  the  Mexican  states,  about  1000  miles  in  extent.  It  has  extended  our  know- 
ledge of  the  sea  abysses  by  various  lines  of  soundings  in  the  interest  of  projected  cable 
lines ;  it  lessens  the  perils  of  ocean  travel  by  the  monthly  issue  of  pilot  charts  of 
the  North  Pacific  and  North  Atlantic  oceans,  containing  information  as  to  derelicts, 
ice-fields,  storm- tracts,  and  other  information  useful  to  the  mariner.  The  systematic 
and  constant  collection  of  data  for  these  pilot  charts  results  in  a  constant  increase 
in  our  knowledge  of  the  geography  of  the  sea. 

Weather  Bubeau. — ^To  investigate  the  history,  structure,  and  contents  of  the 
Earth  is  the  peculiar  province  of  the  Greological  Survey ;  to  study  the  currents, 
movements,  and  characteristics  of  the  Earth's  salt  water  envelope  is  the  province 
of  the  Coast  Survey  and  Hydrographic  Office ;  to  investigate  the  character,  amount, 
habits,  and  migrations  of  its  contained  life  is  the  province  of  the  Fish  Commission. 
The  study  of  the  all-enveloping  gaseous  ocean  in  which  we  live  and  move,  that 
inyisible  sea  of  air  vrith  its  ever-varying  moods  of  restful  calm  and  fierce  storm, 
now  delightfully  transparent,  and  now  sombre  or  menacing  with  storm-doud, 
sometimes  scorching  and  sometimes  freezing ;  the  study  of  this  gaseous  envelope, 
of  the  laws  which  govern  its  behaviour,  and  the  daily  deductions  from  these  laws 
foretelling  to  the  sailor,  the  farmer,  the  traveller,  what  he  may  expect,  is  the 
peculiar  province  of  the  Weather  Bureau.  May  we  not  properly  call  this  field  of 
study  the  geography  of  the  air?  And  has  it  not  ever  formed  a  large  chapter  in 
our  physical  geographies  ? 

The  weather  service  in  the  United  States  is  twenty-seven  years  old,  dating  from 
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1870.  At  first  it  was  a  military  organization  called  the  Signal  Service,  and  \U 
purpose  was  to  give  "  notice  on  the  northern  lakes  and  on  the  seft-coast,  by  magnetic 
telegraph  and  marine  signals,  of  the  approach  and  force  of  storms."  Its  primary 
object  was,  therefore,  not  the  study  of  climate,  but  the  prediction  of  storms.  It 
seeks  to  tell  the  weather  of  to-morrow  rather  than  that  of  the  last  year  or  the 
last  century.  But  as  we  are  forced  to  judge  the  future  by  the  past,  the  study 
of  meteorological  records  is  not  neglected,  and  within  the  bureau  there  has  ever 
been  a  corps  of  scientific  experts  at  work  upon  such  lines  as  gave  promise  of  pro- 
ducing something  new  or  useful  for  the  forecaster. 

The  bureau  is  now  a  civilian  one,  having  been  transferred  from  the  War 
Department  to  the  Department  of  Agriculture.  Its  present  field  of  activity  is  far 
wider  than  I  have  indicated — so  wide,  indeed,  that  time  will  not  permit  even  a 
mention  of  details. 

I  ought  to  at  least  mention  a  few  more  of  the  agencies  still  at  work  and  actively 
contributing  to  a  fuller  and  better  knowledge  of  our  geography. 

The  total  railroad  mileage  of  the  United  States,  not  counting  second  or  third 
tracks  or  sidings,  is,  in  round  numbers,  180,000  miles,  or  about  forty-five  per  cent, 
of  the  world's  mileage.  To  locate  and  construct  these  thousands  of  miles  of  road^ 
much  of  it  running  through  districts  little  or  quite  unknown  when  preliminary 
surveys  began,  has  involved  vast  expenditures  of  money,  by  which  geographical  know- 
ledge has  been  increased.  It  has  been  estimated,  perhaps  1  ought  to  say  guessed, 
that  the  sums  expended  on  these  railroad  surveys  is  enough  to  have  produced  a 
topographical  map  of  the  entire  country.  The  chief  geographical  contribution  from 
these  surveys  is  a  knowledge  of  altitudes.  Over  all  these  railroads  lines  of  level 
have  been  run,  and  by  collecting  and  platting  those  levels  and  adding  to  them  those 
obtained  from  other  sources,  it  has  been  possible  for  the  Geological  Survey  to 
produce  a  fairly  approximate  contour-map  of  the  United  States. 

The  Mississippi  river,  with  its  tributaries  in  the  great  central  valley  of  the 
United  States,  drains  an  area  of  about  1,200,000  square  miles,  or  about  one-third  of 
the  United  States.  From  the  sources  of  the  Missouri  to  the  passes  at  the  mouth  of 
the  Mississippi,  in  the  Gulf  of  Mexico,  is  4200  miles.  These  two  great  rivers,  with 
their  affluents,  afford  thousands  of  miles  of  navigable  water  through  the  great 
central  valley.  So  important  is  this  artery  of  commerce  that  two  distinct  com- 
miBsions,  one  for  the  Mississippi  and  one  for  the  Missouri,  have  existed  for  some 
years,  for  the  purpose  of  surveying,  mapping,  studying,  and  improving  them. 
Detailed  mape  of  the  rivers  and  a  fringe  of  topography  on  either  side  have  been 
made  over  a  considerable  portion  of  the  navigable  parts  of  these  riveis,  and  the 
results  are  shown  on  240  atlas  sheets.  Much  precise  levelling  has  also  been 
carried  on  in  connection  with  these  surveys. 

Independent  of  the  Federal  Government,  various  states  to  the  number  of 
twenty  or  more,  particularly  those  known  to  possess  mineral  wealth,  have  con- 
ducted geological  surveys,  or  perhaps  I  should  say  geological  reconnaissances.  Two 
have  conducted  topographical  surveys,  and  four  have  co-operated  with  the  general 
government  in  making  topographical  surveys.  These  four,  Massachusetts,  Rhode 
island,  Connecticut,  and  New  Jersey,  as  also  the  district  of  Columbia,  are  now  com- 
pletely mapped  on  a  scale  of  one  mile  to  the  inch,  and  in  contours  with  a  vertical 
interval  of  20  feet. 

The  Post-office  Department,  for  its  own  purposes  in  administering  the  seventy 
thousand  post-offices  under  its  control,  compiles  state  maps,  showing  post  routes  and 
political  divisions.  The  boundary-lines  shown  on  these  maps  are  compiled  from  the 
laws  and  by  correspondence,  and  constitute  an  authentic  source  of  information  as  to 
minor  boundaries. 
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I  have  alluded  to  the  work  of  the  Fish  Commission  in  studying  the  character, 
hahits,  and  migrations  of  marine  life,  and  hy  its  side  should  be  mentioned  the 
similar  work  on  land  carried  on  by  the  Biological  Survey  in  the  Department  of 
Agriculture. 

Of  the  great  advances  in  geographical  knowledge  resulting  from  the  exploration 
of  Lewis  and  Clarke,  near  the  beginning  of  the  ceutury,  from  the  work  of  Fremont, 
the  pathfinder,  from  the  Pacific  railroad  surveys  of  fifty  years  ago,  and  from 
numerous  military  expeditions,  time  fails  me  for  more  than  a  bare  mention. 

Thus  I  have  passed  in  rapid  review  the  greater  geographical  agencies  of  the 
United  States.  Some  of  these  will  be  presented  to  you  more  at  large  by  the 
gentlemen  actually  conducting  the  works  outlined.  As  to  the  future,  it  will  eaidly 
appear  that  the  amount  already  achieved  is  but  a  small  part  of  what  remains  to  be 
done.  Geographical  research  and  progress  in  the  United  States  has  never  been 
more  active  or  swifter  than  it  is  to-day,  and  knowledge  of  environment  and 
resources  is  gathered  in  large  instalments  each  year.  To  discover  and  develop  its 
resources,  the  United  States  is  now  employing  about  five  thousand  persons,  and 
expending  nearly  $8,000,000  annually.  Just  as  the  Royal  Geographical  Society  of 
London  sixty-seven  years  ago  began  its  work  of  fostering!;  and  promoting  geo- 
graphical research,  so  the  National  Geographical  Society  of  Washington  nine  years 
ago  entered  upon  similar  work.  Great  and  lasting  good  has  resulted  from  each 
undertaking.  May  their  efforts  continue  until  dark  continents  and  unexplored 
regions  shall  have  vanished  from  our  maps ! 
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The  Indian  Survey  Report,  which  usually  arrives  in  England  in  April  or  May,  has 
been  considerably  delayed  this  year,  and  Las  only  receatly  come  to  hand.  This 
appears  to  be  due  to  the  fact  that  the  operations  reviewed  therein  extend  up  to 
September  30,  1896,  instead  of  March  31,  1896,  as  would  have  been  the 
case  had  the  old  practice  been  adhered  to  of  assimilating  the  survey  year  to  the 
financial  year.  We  are  not  told  the  reason  of  the  change,  but  it  may  be  assumed 
that  it  fits  in  more  conveniently  with  the  plan  of  operations  and  rotation  of  work 
in  the  field,  which  naturally  opens  with  the  commencement  of  the  cold  seaaoo,  and 
which  thus  forms  a  better  starting-point  for  an  annual  review  of  work.  Colonel 
C.  Strahan,  b.e.,  was  surveyor-general  during  the  year,  assisted  by  Colonels  W. 
H.  Wilkins  and  J.  E.  Sandeman,  in  charge  of  the  Revenue  and  Bengal  Survey 
branches,  and  Lieut.-Colonel  St.  G.  C.  Gore,  b.e.,  in  superintendence  of  the  Trigono- 
metrical Surveys.  Principal  triaugulation  was  executed  during  the  year,  both  in 
Upper  Burmah  and  in  Baluchistan.  In  the  former,  the  series  which  will  connect 
the  Mandalay  Meridional  series  with  the  Assam  triangulation  was  carried  acrosi 
the  fiat  forest-clad  valley  of  Chindwin,  but,  owing  to  the  haze  and  the  difficult 
nature  of  the  country,  it  was  found  impracticable  to  complete  the  connection.  In 
Baluchistan  a  beginning  was  made  with  the  principal  longitudinal  series,  which, 
starting  from  the  Great  Indus  series  of  the  main  triangulation  of  India,  is  to  be 
pushed  westwards  through  Baluchistan  and  Makran,  and  will  thus  form  an  accurate 
basis  for  the  mass  of  secondary  triangles  and  detailed  reconnaissances  which  have 
from  time  to  time  been  carried  out  in  the  regions  immediately  west  of  India.  This 
fabric  of  triangulation  will  undoubtedly  be  extended  in  process  of  time,  so  as  to  link 
up  the  trigonometrical  systems  of  Europe  and  Asia.    During  1895-96  three  figures. 
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extendiDg  over  1114  square  miles,  were  projected  westward  into  the  territory 
of  Las  Bela,  the  chief  of  which  died  in  January,  1896. 

With  regard  to  topography,  six  survey  parties  were  engaged  in  the  Southern 
Maratha  country,  in  Sind,  Baluchidtan,  in  the  Himalayas,  and  in  Upper  Burma  (2) 
respectively.  The  first-named  of  these  surveys  has  now  bean  brought  to  a  completion, 
after  nine  seasons'  work,  and  the  party  have  consequently  been  transferred  to  Burma. 
The  Baluch  party  was  divided  up  into  five  detachments,  one  of  which,  \mder 
Mr.  Tate,  was  engaged  on  the  Baluch-Afghan  Boundary  Commission,  and  the 
record  of  this  piece  of  work  forms  the  most  interesting  chapter  in  the  present 
Report. 

The  scope  of  the  Commission  included  the  delimitation  of  the  frontier  between 
British  territory  and  Afghanistan  from  the  southern  limit  of  Waziristan  up  to  the 
eastern  confines  of  the  Persian  Empire.  Of  the  large  extent  of  country  lying 
between  these  \iidely  distant  extremes,  the  common  boundary  had  been  settled  only 
as  far  south  as  the  British  frontier  outpost  of  Chaman,  where  the  operations  were 
brought  to  a  close  in  June,  1895.  The  winter  of  1895-96  was  devoted  to  the 
demarcation  of  the  boundary  between  this  point  and  the  Persian  frontier,  where  the 
Koh-i-Malik  Siah  had  years  ago  been  recognized  as  the  tri-junction  point  common 
to  the  frontiers  of  Persia,  Afghanistan,  and  Baluchistan.  Its  position,  however,  had 
never  been  determined  with  exactitude,  and  to  settle  this  was  a  principal  part  of 
the  programme  of  the  Commission. 

The  formal  meeting  of  the  two  commissioners,  Sardar  Muhammad  Umar  Khan 
on  the  part  of  the  Amir,  and  Captain  McMahon  for  the  Government  of  India,  took 
place  on  February  3,  1896,  at  the  Wachdara,  after  which  the  work  of  delimitation 
was  commenced.  For  the  first  GO  miles  of  its  course  the  boundary  followed  the 
crest  of  the  western  scarp  of  the  Peshin  plateau  in  a  generally  southern  direction. 
From  the  highest  point  of  the  plateau  it  struck  westward,  leaving  the  Chagai  fort 
which  had  been  seized  by  the  Afghans  about  ten  or  twelve  years  ago,  within  Baluch 
territory.  The  formal  surrender  of  the  fort  itself  was  made  on  the  return  journey, 
while  the  mission  was  encamped  in  its  vicinity.  So  far  the  country  traversed  was 
covered  by  the  Kharan  triangulation  of  Mr.  Tate  in  1886-87,  and  that  carried  out 
in  1884-B5  by  the  Afghan  Boundary  Commission.  The  fresh  work  began  after  the 
64th  meridian  of  longitude  was  passed.  Between  that  and  the  meridian  of  62**  30' 
the  country  consists  of  lofty  hills,  rising  sheer  out  of  the  plain,  and  composed  for 
the  most  part  of  granite  and  igneous  rocks.  With  two  exceptions,  their  summits 
were  inaccessible.  The  most  conspicuous  and  impressive  is  the  Malik  Dokand  hill, 
near  which  alabaster  is  found  in  abundance.  All  around  lies  a  sea  of  sandhills, 
while  further  to  the  west,  between  Malik  Naro  and  Koh-i-Sultau,  is  a  small  hollow 
tract  where  good  water  is  obtainable  near  the  surface,  and  the  great  natural  sprins 
of  Manzil  is  found.  The  natives  have  a  tradition  that  this  was  once  a  Hamun, 
which  has  since  become  filled  with  drift-saud.  Mr.  Tate  thinks  it  may  possibly 
have  been  a  portion  of  the  great  hollow  or  depression  of  Zirreh,  or  Zarang,  by  whicli 
name  the  country  was  known  to  the  Arabs,  and  which  had  existed  even  in  Arrian's 
time,  as  the  name  of  Drangiann  appears  to  indicate. 

The  Eoh-i-Sultan  is  a  ^roup  of  hills  s)me  of  whose  peaks  rise  to  a  considerable 
height,  the  loftiest  beiog  7656  feet  These  hills  are  rich  in  minerals,  sulphur  being 
especially  abimdant,  while  the  assafoetlda  plant  grows  very  plentifully  on  the 
otherwise  bare  and  arid  slopes  around.  The  assafeetida  is  sought  after,  not  only 
by  the  inhabitants  of  the  surrounding  country,  but  by  the  Afghans  of  Zbob  and  far 
distant  Ghazai.  1  he  latter  form  large  caravans  and  visit  the  Koh-i-Sultan  every 
year,  usually  staying  some  months  to  gather  the  plant. 

Between  64®  and  62°  30'  the  existing  maps  were  found  to  be  very  unreliable. 
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and  a  careful  re> survey  was  made,  the  detailed  work  being  carried  across  the 
boundary -line  to  Afghan  territory,  up  to  the  southern  edge  of  the  desert  skirting 
the  Helmand  river.  Further  west,  between  62°  30'  and  61®,  very  little  trustworthy 
topography  had  been  laid  down  by  previous  travellers,  but,  unfortunately,  the 
country  here  was  so  inhospitable,  that  it  had  to  be  traversed  as  quickly  as 
possible. 

From  the  summit  of  the  Eoh-i-Malik  Siah,  angles  were  taken  to  all  the 
prominent  peaks  that  were  visible,  observations  being  obtained  to  the  southern 
and  apparently  the  higher  of  the  twin  peaks  of  the  Eoh-i-Taftan,  the  topmost  point 
in  the  mountains  of  Eastern  Persia.  It  rises  to  an  elevation  of  12,000  feet,  and 
quite  at  the  end  of  April  there  was  still  a  great  quantity  of  snow  apparent  on  both 
its  summits.  On  the  top  of  the  Eoh-i-Malik  Shah,  a  mark-stone  and  a  cairn 
10  feet  in  height  were  raised,  and  in  the  Report  under  review  we  are  presented  with 
a  remarkably  clear  and  life-like  photograph  of  the  English  officers,  viz.  Captain 
McMahon,  Surgeon-Captain  Maynard,  and  Mr.  Tate,  together  with  the  Afghan 
Commissioner  and  the  Governor  of  Cbabarbuijak  in  the  Helmand.  At  Eoh-i-Malik 
Siah  the  mission  broke  up,  the  British  Commissioner  and  party  returning  by  the 
same  road  as  they  had  come. 

Altogether  12,000  square  miles  of  triangulation  and  19,200  square  miles  of 
topography  were  completed  by  the  detachment,  the  latter  being  for  the  most  part 
a  revision  of  old  reconnaissances. 

Sub-Surveyor  Jamaludden  mapped  about  14,000  square  miles  on  the  ^inch 
scale  near  the  Persian  border,  but  unfortunately  the  report  gives  no  idea  where 
this  work  was  actually  accomplished,  although  we  are  told  that  it  was  in  connection 
with  a  request  for  the  sub-surveyor's  services  made  by  Captain  Sykes,  British  Consul 
at  Eirman. 

In  Upper  Burma  the  topographical  work  consisted  of  the  commencement  of 
the  1-inch  topographical  survey  of  the  Northern  Shan  States,  geographical  survey 
on  the  ^inch  scale  in  the  Myitkwa  district,  and  the  continuation  of  the  demarcation 
of  the  Burma-Siam  boundary.  It  is  satisfactory  to  learn,  after  all  one  has  heard  of 
the  expense  of  surveys  in  Burma,  that  transport  animals  are  becoming  yearly  less 
expensive  to  hire,  and  railway  communications  are  gradually  becoming  more 
available,  so  that  the  cost-rates  bid  fair  to  decrease.  The  Burmans,  too,  are  showing 
themselves  yearly  more  sensible  and  amenable  to  discipline,  and  before  long,  no 
doubt,  will  take  service  as  surveyors  ia  local  topographical  parties ;  the  work  being 
peculiarly  suited  to  them,  as  they  are  very  intelligent,  quick  to  learn,  and  deft  with 
their  fingers,  while  the  higher  pay  which  they  require  is  compensated  for  by  their 
knowledge  of  the  language  and  country,  and  in  various  other  ways. 

The  out-turn  of  forest  surveys  during  the  year  amounted  to  4914  square  miles, 
and  of  cadastral  surveys,  8609  square  miles.  Three  parties  were  employed  on 
traverse  surveys,  the  object  being  to  furnish  a  skeleton  basis  for  settlement  surveys 
by  local  agency. 

The  operations  for  the  telegraphic  determination  of  the  difference  in  longitude 
between  Earachi  and  Greenwich  have  been  already  briefly  touched  upon  in  the 
(Geographical  Journal,  Captains  Burrard  and  Lenox-Conyngham  continued  the 
work  that  they  had  begun,  and  the  arcs  Potsdam — Teheran  and  Teheran — Bushire 
were  measure!.  In  spite  of  the  immense  length  of  the  line  to  be  worked  and  the 
uopropitious  nature  of  the  weather  experienced,  the  work  was  completed  most 
satisfactorily,  and  the  subsequent  reductions  have  been  finished.  The  final  value 
of  the  longitude  of  Madras  is  5^  10°"  59*113',  a  value  which  is  0*308 '  less  than  that 
which  has  been  hitherto  regarded  as  the  most  accurate  available.  It  is  equivalent 
to  4'62''  of  arc,  or  about  150  yards  in  linear  measurement. 
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ObaenratioQB  with  the  self-registering  tide-gauges  have  been  made  at  thirteen 
stations  in  India,  Burma,  the  Persian  gulf,  Ceylon,  the  Andaman  islands,  and 
Minicoy.  A  new  tidal  observatory  was  erected  at  Saez,  and  will  be  fitted  up  and 
started  during  the  ensuing  year. 

In  Upper  Bnrma  an  area  of  5079  square  miles  of  new  country  was  geographi- 
cally surveyed  by  the  surveyors  of  21  Party,  and  the  aggregate  areas  thus  surveyed 
on  the  eastern  and  western  frontiers  amounted  to  30,279  square  miles.  This  class 
of  survey  is  one  of  special  interest  to  geographers,  as  the  regions  covered  are  those 
which  are  practically  unknown,  and  which  it  is  the  special  aim  of  the  Society  to 
make  better  known  to  modern  research.  It  is  much  to  be  hoped,  therefore,  that,  in 
accordance  with  the  arrangement  entered  into  between  the  Gbveroment  of  India 
and  the  Society,  reports  of  these  operations,  excluding  all  political  passages  to  which 
exception  might  possibly  be  taken,  will  be  furnished  at  an  early  date  for  the 
information  of  readers  of  the  Journal. 

C.  E.  D.  B. 


AREAS  OF  AFRICAN  AND  ASIATIC  RIVER-BASINS. 

Da.  Alois  Bludau  contributes  to  the  August  and  October  numbers  of  Fetermanns 
MitteUungtn  the  second  and  third  insUdments  of  his  recalculation  of  the  areas 
of  river-basins  outside  of  Europe  by  the  method  explained  in  our  note  on  the 
first  instalment  ("Areas  of  South  American  River-basins  ")  in  vol.  ix.  p.  666.  Dr. 
Bludau  prefixes  variojis  notes  setting  forth  the  principles  on  which  he  has  dealt 
with  various  African  rivers,  but  the  only  point  that  need  be  noted  here  is  that,  in 
accordance  with  the  view  expressed  by  Wagner  in  the  last  edition  of  his  Lehrbuch 
der  Geographie,  he  has  considered  as  belonging  to  the  basins  of  the  Orange  river, 
Nile,  and  Niger,  not  merely  the  areas  actually  drained  by  those  rivers,  but  also  those 
areas  in  which  the  slope  even  of  dry  river-beds  is  in  the  direction  of  the  main  stream. 
As  in  our  former  note,  Dr.  Bludau's  figures,  which  are  to  the  nearest  multiple  of 
1000  square  kilometres,  are  here  given  to  the  nearest  multiple  of  500  square  miles. 

AFRICAN  RIVER-BASINS. 

A.  General  Synopsis. 

Sq.  miles. 

1.  Atlantic  domain 4,070,000 

2.  Mediterranean      1,680,000 

3.  Domain  of  Indian  Ocean       2,086,000 
3.  Begions  of  inland  drainage    3,452,000 


11,288,000 


B.  Atlantic  Domain. 

1.  Gape  Agulhas  to  Orange... 

2.  Orange  river — 

(a)  Area  of  surface 
drainage...     172,500 1 

(6)  Remainder  of 
basin       ...     198,000 

3.  Orange  to  Kunene 

4.  Kunene      

5.  Kuuene  to  Kwanza 

6.  Kwanza 

7.  Kwanza  to  Congo 

8.  Congo 

9.  Congo  to  Ogo  we 

10.  Ogowe        .  .         


48,000 


370,500 

98,000 
53,000 
63,500 
37.500 
H5,500 
1,425,000 
56,000 
(;7,500 


B,  Atlantic  Domais— continued. 

Sq.  miles. 

11. 

Ogowe  to  Niger 151,500 

12. 

Niger — 

(a)  Area  of  surface         ) 

drainage  ...     58  i,000 1        q^q  ^^ 
(6)  Remainder  of            (        «"»»W" 

basin        ...     224,000) 

13. 

Niger  to  Cape  Palmas    ...       338,000 

14. 

Cape  Palmas  to  Senegal           299,000 

15. 

Sahara  rivers        131,000 

16. 

Atlas  region          68,000 

4.070,000 

C.  Mediterranean  Domain. 

1.  Nile— 

(a)  Area  of  surface 

drainage       1,027,000 
(6)  Remainder  of 

basin         ...    55,000 

2.  Sahara  rivers        502,000 

'S.  Atlas  region  96,000 


1,082,000 


1,680,000 
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D,  DoxATK  OF  Indian-  Ocban. 


D.  DoMAiM  or  Ihdux  Ocean— i 


Sq.nll«. 

1.  Ope  Aealhaa  to  Limpopo 

154,5(MI  . 

13.  Tajarra  lo  Mamoa 

87.S4M» 

2.  Limpopo    

154.500  1 

14.  Mauaua  to  Baei 

118,000 

8.  Limpopo  to  Zambezi 
4.  ZomWi     

!ie,50O 

513,500 

2.086,000 

9.  Zambezi  to  RavDmn 

IIM.OOO 

6.  BoTuma      

.16, 000 

B.  BiGiosa  or  Inland  Dbaikaoi 

7.  Bovnma  to  BuBji 

28,001) 

.       310,000 

8.  Baflji          

CR.5(M) 

2.  Lake  Leopold       ...        .. 

23^001) 

0.  Rufu  and  Tana    ... 

19.1.000   1 

3.  LalteBudoir         

90,300 

10.  Tana  to  Job 

129.500 

■t.  Lake  Chad           

391,000 

11.  Jub 

75,500 

5.  Sahara       

.     2.608,500 

la.  Somali   peniorila  to 

Gnif 

ofTajima 

305,000 

3.452.000 

ASIATIC  ElVEH-BASINS. 


A.   OeNERAL  BTNOPSIS. 

1.  Domain  of  Arctic  Oooan...  4.367,000 

2.  DoroaiD  or  Pacifli' Ocean  »,64 1,000 
S.  Domain  of  Indian  Ocean  2,873.000 

4.  Domain  of  HcdiierraDcan 

Bea          268,500 

5.  RegiouB  of  inland  drainage  4,900,000 

Total  (round  numbera)...  16,050,000 


D.  Domain  of  I.-iihan  Ockas. 


B.  AacTic  Domain. 


1.  Kara  

2.  Ob 

3.  Samoyede  poninsula 

4.  NadjiD  and  Tas  tire 

5.  Yeniaei        

6.  Yeniaei  lo  Lena 

S.  Lena  to  East  Cape 


C.  Pacific  Domain, 
I.  EastCape  to  Amur 

a.  AmuTto  VladifoBlok 

i.  VladitoBtok  to  eoulh  point 

5.  South  point  Kons  lo  Shan- 


6,1100 
1,12,1,501) 
56,000 
148,500 
91)9,0' 10 
484,500 
896,000 
681.500 


46:1.500 
776,000 
35,000 


Hirang-ho 
Yangtae- 


HhuDliiiiku 
Hwang- bo 
Hwang,  bo 

Yanglac-kiang      

Yungtae-kiaiig  to  Bi-kinnj' 

Si-kiang      

Si-klang  to  Mekong 
Mekong      


16.  Hcnom  to  Cape  Biiru 


378,50(1 

f!R,000 
685,000 
106,000 
154,500 
159,000 
313.000 
21,000 
58,000 
62,000 

:i,64l,(MKl 


I.  Cape  Bum  to  Salwin 

•i.  Bi.l«in        

3.  SslHin  tolr^wadi 

4.  Iriwadi       

5.  Ir&wadi  to  Brahmaputra  ... 
fi.  Brahmaputra         

8.  MaliBuadi  and  neighbour- 

ing baaina  

9.  Uodivari 

0-  Krishna      

I.  Kriehna  to  Cape  Comorin 
'i.  Cape  Comorin  lo  Tikpti     ... 

3.  Tipti  

i.  Narbadfi     

5.  Nurbada  to  Indua,  including 

BannorCutcb 

G.  Indus  

7.  InduB  to  8hat-el-Arab 

8.  Tigris  

'.I.  Eupiiratee 

U.  Shatel-Arab  to  Cape  Mu- 

1.   Cape  Mesiindum  to  Bab-el- 

Miiiidcb 

i.  Bab-el-ManJebtoAkaba 
:-(.  Akaba  toSnez       


1.  Fort  Said  in  lakenderun   ... 

2.  UkenderuntDGuirofKiM 
S.  Gulf  of  Kos_to  Skutari     ... 

4.  Skulari  lo  Kobulelj 

5.  Kobulety  to  the  Kuban    ... 

6.  Kuban         

7.  Kuban  to  Manych 


I85,50<> 
14,500 

166,000 
33,500 
25S.50U 

409,500 

108.000 
119,500 
104,500 
101,500 
43,000 
2S,000 
36,500 

175.500 

370,500 
150,500 
145,000 
129,000 

48,500 

122,000 

124,900 

9J)00 


34,000 
!(7,000 
38,000 
99,000 
14,500 
22,000 
24.000 
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F.  BxGiotro  OF  IiaAMD  Drainage. 
A.  CefUral  Asia. 


A  •    X TOO*  •••  •••  ••• 

2.  Tsaidam  and  Enkn-nor    ... 

3.  Tarim  basin  to  Sncbou    ... 

4.  Middle  Gobi  (Alashan)    ... 

5.  Northern  and  EaBtera  Gk>bi 

6.  Dzungaria  


8q.  milefl. 
239.500 
116,000 
467,000 
201,000 
411,000 
125,500 

1,560,000 


B.  ArdUhCaspian  Begion. 

7.  Lake  Balkhash      187,500 

8.  Syr-Daria 108,000 

9.  Sjr-Daria  to  Amn-Daria  ...  102,500 

10.  Amn-Daria 1 73,500 

1 1 .  Mnrghab  to  Heri-Rnd      . . .  89,000 

12.  Atrek  and  South  Caspian 

shore  to  the  Kura         . . .  64,000 

la  Knra  with  the  Aras          ...  75,500 

14.  Terek  and  Knma 61,500 

15.  Ural 105,000 

16.  Emba    (Ural    to    Mugojar 

mountains)         85,000 

17.  Mngojar  moontains  to  Lake 

Balkhash            324,500 


F.  Regions  of  Inland  Drainage — 
eontintted. 


18.  Trans-Caspian  region  sonth 

of55°N.  

19.  Sea  of  Aral 

20.  Caspian  Sea  


C.  Iranian  Begion. 

21.  Inner  Iran 

22.  Lake  Urmia  

Zo.  JLaAe  V sn    ...        ...        ..< 


Fq.  miles. 

187,500 

26,000 

169,500 

1,759,000 


602.500 

21,000 

7,500 


631,000 


D.  Syrian-Arabian  Begion, 


24.  Syrian-Arabian  desert 

25.  Dead  Sea    


K  Asia  Minor. 

26.  Inner     region    with    Lake 
Eyerdir 


809,500 
19,500 

919,000 


Total  (F)    ... 


31,000 
4,900,000 


RUSSIAN  EXPLORATIONS  IN  MANCHURIA.'' 

These  explorations  were  made  in  1896,  in  connection  with  the  Trans-Siberian 
railway,  by  the  mining  engineers,  E.  E.  Anert  and  I.  I.  Revyakin,  the  railway 
engineer,  P.  S.  Sviaghin,  and  V.  L.  Komaroff,  botanist.  Broadly  speaking,  the 
journey  was  made  from  the  Suifun  river  (near  Vladivostok)  to  Ninguta,  during 
which  a  series  of  parallel  ranges  were  crossed  along  two  different  routes  by  two 
members  of  the  expedition.  From  Ninguta  they  went  to  the  small  town  Omoso, 
or  Homoso,  whence  part  of  the  expedition  returned  to  the  Usuri,  taking  a  more 
northern  route;  while  M.  Anert  went  to  Kirio,  the  capital  of  Manchuria,  and 
thence  proceeded  in  a  boat  down  the  Sungari  till  its  junction  with  the  Amur,  and 
returned  to  Khabarovsk. 

The  Sungari,  np  to  Kirio,  was  already  explored  in  1864,  when  Colonel 
Gbemyaeff  and  the  Urga  consul,  M.  Shishmareff,  accompanied  by  Th.  Usoltseff, 
astronomer,  two  experienced  topographers — M.  Vasilieff  and  his  aid — and  myself, 
went  on  board  the  small  steamer  Usuri  up  the  then  quite  unknown  great  river 
of  Manchuria.  Our  steamer,  though  she  only  had  3  feet  draught,  had  great 
difficulty  in  making  her  way  across  the  countless  bauk^  of  the  lower  course  of 
the  Sungari ;  but  finally  we  reached  Kirin,  and  a  map  of  the  river  was  made  on 
a  8cale  of  two-thirds  of  a  mile  to  the  loch.  The  map  was  so  good  that  with  its 
aid  we  eisily  navigated  down  the  river  on  our  back  journey,  only  once  running 
over  a  bank  in  the  upper  courFe,  from  which  we  soon  cleared  with  the  aid  of  some 
two  hundred  Chinamen — the  Chinese  authorities  being  only  too  anxious  not  to  have 


*  Abridged  from    a    paper  by  E.   E.   Anert,   in   the  Jzvestia    of   the    Russian 
Geographical  Society,  1897,  ii.,  and  the  Yearly  Beport  for  1896. 
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our  steamer  wiotering  on  the  Sungari.  Unhappily,  the  original  mapB,  as  well  as 
the  accounts  which  Usoltseff  and  myself  wrote  of  this  journey  and  published  in 
the  Memoirs  of  the  Siberian  branch  of  the  Geographical  Society,  were  destroyed 
during  the  great  conflagration  at  Irkutsk.*  As  to  the  researches  of  the  Bossian 
engineers  in  South-East  Manchuria,  they  are  entirely  new,  and  so  complete  as  to 
give  a  full  idea  of  this  formerly  unexplored  region. 

Leaving  the  Suifun  river  at  Poltavskaya,  the  expedition  crossed  the  Hai-hing- 
lin  mountains,  which  run  south-west  to  north-east  and  are  pierced  by  the  Siao- 
Suifon  twice.  M.  Anert  went  through  the  passes  Hai-pin-lin,  Kun-yu-shiu, 
Ehu-li-mi-lin,  and  Gho-li-tai ;  while  Revyakin,  with  the  party  of  topographers  of 
Colonel  Eozlovsky,  crossed  the  same  ridge  further  south.  Both  reached  the 
Muren  river,  called  by  the  Chinese  Molin-ho.  The  range,  which  is  accompanied 
by  several  parallel  subranges,  consists  of  granite  covered  with  gneisses  and 
mica-shists,  pierced  by  veins  of  porphyries  and  other  younger  rocks.  Already 
in  the  Eun-yu-shiu  Anert  saw  the  flat  elevated  plains  covered  with  basalts, 
and  could  notice  a  number  of  small  conic-shaped  hills  consisting  of  porphyritlc 
diabases. 

Crossing  another  range,  which  has  the  same  direction  and  the  same  composition, 
M.  Anert  reached  the  Mudan-tsan  river  and  the  town  of  Ninguta,  where  he  stayed 
for  a  week.  From  Ninguta  the  expedition  went  to  the  small  trading  town  of 
Omoso,  or  Ilomoso.  They  crossed  again  a  rauge  which  runs  towards  the  north  40^ 
E.,  and  consists  of  sandstones  and  quarzites,  which  are  covered  in  places  with  lava- 
streams.  The  lake  Bel  ten,  towards  which  an  excursion  was  made,  is  due  to  such 
a  lava-stream  acting  as  a  dam  across  which  a  river  runs,  making  a  waterfall  105 
feet  high.  The  last  range,  which  was  crossed  before  reaching  Omoso,  consists  of 
granite  and  gneisses,  intersected  with  dykes  of  diabase,  diorite,  and  so  on.  The 
flat-topped,  table-like  mountains  which  are  characteristic  of  the  neighbourhoods  of 
Ninguta,  do  not  appear  further  west. 

From  Omoso  Anert  went  to  Kirin.  Ho  crossed,  first,  the  Tiang-guan-tsai-lin 
mountains,  which  consist  of  several  parallel  ridges  ruoning  south-west  to  north- 
east (N.  25-30°  E.),  and  visited  the  coal-mines  of  Tio-ho,  or  Chau-ho,  where  a  layer 
of  coal  about  8  feet  thick  is  worked ;  the  whole  surface  of  the  coal-bearing  forma- 
tion, limited  by  granite  hills,  being  probably  small.  He  then  crossed  the  Loe-lin 
mouDtains,  which  attain  a  great  height,  and  are  composed  of  a  series  of  five  or  six 
parallel  ranges,  the  height  of  which  increases  southwards.  This  system  is  also 
composed  of  granites  and  various  crytalline  slates.  The  Sungari  was  reached  at 
Kirin,  where  it  has  a  width  of  about  400  yards,  and  flows  amidst  clayey  river- 
terraces,  raised  about  35  feet  above  the  average  level  of  the  river.  The  Siao 
Pei-shan  mountains  rise  in  the  south-west  of  Kirin;  granites,  quartzites,  por- 
phyrites,  and  marble  veins  enter  into  their  composition.  On  August  20,  Anert 
left  Kirin  in  a  boat  to  go  down  the  Sungari.  At  a  distance  of  about  60  miles 
from  the  Manchurian  capital,  the  river  issues  from  the  mountains  and  enters 
a  wide  plain,  where  only  a  few  low  cliffs  approach  the  river;  they  consist  of 
Oolite  sandstones  and  clays,  while  immense  sand-dunes  cover  most  of  the  plain. 
Many   8and-bars  are   formed    in    the  bed  of  the  river.      An  immense  desert, 


*  The  excellent  map  of  M.  Yasilicff  was  lithographed  on  six  sheets  in  a  few  oopiea 
only  at  Irkutsk.  Thi^se  copies  were  destroyed  during  the  fire.  A  small  redac- 
tion of  it  was  }'ul)Iished  in  the  said  Meraoird,  but  this  reduction  was  based  upon 
five  astronomical  determinations  of  U^joltseff,  the  accuracy  of  which  was  not  very  great. 
Even  this  edition  was  destroyed  by  the  fire,  und  the  very  few  copies  left  are  now  a 
great  bibliographical  rarity. 
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covered  with  sand-dunes  and  yery  poorly  clothed  with  Yegetation,  then  hegins ; 
only  occasionally  the  same  red  clays  or  conglomerates  appearing  in  low  clifiGs.  Then 
the  Sungari  pierces  the  granitic  Hei-shan  ridge  (a  continuation  of  the  Little  Ehingan), 
and  enters  helow  Sian-sin  the  wet  lowlands  of  its  lower  course. 

In  his  general  conclusions,  after  having  mentioned  the  structure  of  the  mountains 
between  the  Suifun  and  the  Muren,  and  of  the  flat-topped  mountains  in  the  basin 
of  the  Mudan-tsan  near  Ninguta  (conglomerates  and  sandstones,  covered  with  a 
layer  of  volcanic  tuff  and  basalt,  vrlth  occasional  layers  of  more  recent  lava-streams), 
Mr.  Anert  says,  ^  We  must  thus  conclude  that  the  Little  Ehingan  and  the  moun- 
tidns  of  Middle  Manchuria  represent  one  whole,  and  are  a  mountain  region  con- 
sisting of  a  whole  series  of  parallel  ranges  running  from  the  south-south-west  to 
north-north-east.  None  of  them  is  a  continuous  chain,  the  central  line  of  the 
system  being  thus  shifted  east  and  west.  Between  the  Tiang-guan-tsu-lin  and  the 
Loe-lin,  to  the  south  of  the  Ta  and  the  Siao  Laba-lins,  as  well  as  in  many  other 
spots  of  the  basin  of  the  upper  Sungari,  there  are  remains  of  the  coal-bearing 
Meaozoic  deposits,  with  beds  of  coal  and  breccias,  which  are  retained  in  the  shape 
of  islands  amidst  the  granites  and  the  older  crystalline  rocks. 

**  When  the  traveller  enters  the  plain  of  the  Middle  Sungari,  he  is  struck  with  the 
difference  of  landscape.  Instead  of  the  variety  of  mountains  and  valleys,  one  sees 
a  monotonous  flat  surface,  into  which  the  rivers  have  cut  deep  (100  to  200  feet) 
and  sometimes  broad  valleys.  Oolitic  sandstones  and  clay  slates,  lying  quite 
horizontally,  and  covered  with  red  and  yellow  clays,  also  arranged  in  horizontal 
beds,  are  occasionally  seen  in  some  low  clifib.  In  the  middle  parts  of  that  plain 
b^n  the  sands  which  spread  as  far  as  Tsitsikar,  according  to  the  report  of  Prince 
Andronikoff.  Dimes  appear  at  the  same  time  in  the  river- valley,  and  the  surface 
of  the  sands  is  covered  with  harkans.  These  plains,  which  do  not  depend  upon  the 
work  of  the  Sungari,  deserve  the  name  of  the  Mongol-Manchurian  Great  Plain." 

The  region  of  the  lower  Sungari  has  a  quite  different  character ;  it  belongs  to 
the  lowlands  of  the  Amur  aod  Sungari.  At  high  water  all  these  lowlands  are 
inundated  with  water,  and  then  represent  quite  an  interior  sea ;  there  are  no  old 
shores,  no  terraces — the  two  rivers  and  their  tributaries  flowing  between  low  banks, 
and  dividing  into  a  great  number  of  separate  branches. 

The  vegetation  of  the  Sungari  region  is  the  same  as  in  the  Little  Khingan ; 
and  the  influence  of  the  monsoons,  which  bring  with  them  immense  quantities  of 
rain,  is  felt  in  the  valley  of  the  Sungari  as  it  is  felt  in  the  valleys  of  the  Amur 
and  the  Usuri. 

P.  Ebopotkin. 
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THS  80CI1T7. 

Royal  Oeographioal  Society's  Year-Book. — The  Council  have  decided  to 
pnbliali  a  **  Year-Book  and  Record,"  on  somewhat  similar  lines  to  those 
issued  by  the  Boyal  Society,  only  the  two  will  be  combined  in  one 
volume.    As  a  matter  of  fact,  the  List  of  Fellows  annually  issued  con- 
tains a  good  deal  of  information  in  addition  to  the  list—such  as  List  of 
Beferees,  of  recipients  of  Royal  Medals  and  other  honours,  of  institutions, 
etc.,  to  which  the  publications  of  the  Society  are  presented  or  with 
which  exchanges  are  effected.    In  addition  to  these  lists,  the  new  Year- 
Book  will  contain  the  charter  and  bye-laws,  a  brief  sketch  of  the 
No.  L — January,  1898.]  f 
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foi^ndation  of  the  Soeiety^  with  seotions  on  the  House  (inclading  a 
catalogue  of  pdrtraits,  piotures,  relios,  eta),  publications,  the  library,  the 
map-room,  scientific  instruction,  education,  expeditions  and  the  sums 
expended  on  them  from  the  beginning,  meetings,  and  other  matters. 
The  object  is  to  place  at  the  disposal  of  Fellows,  and  others  inter- 
ested in  the  Society,  an  adequate  account  of  its  character  and  objects^ 
and  of  the  varied  work  which  it  annually  accomplishes,  llie  Tear-Book 
will  contain  a  view  of  the  House,  and  of  one  or  two  of  the  principal 
rooms,  a  plan  of  each  floor,  illustrations  of  the  Society's  medals,  etx;.  Of 
the  lirst  isstie,  which  it  is  hoped  will  appear  in  January,  a  copy  will  be 
sent  to  each  Fellow ;  and  Fellows  may  obtain  copies  for  distribution 
among  any  of  their  friends  who  n^ay  be  interested  in  the  Society. 

Lieutenant  £.  E.  Peary. — ^This  distinguished  American  arctic  explorer 
received  an  enthusiastic  welcome  at  the  meeting  of  the  Society  on 
December  6,  and  indeed  wherever  he  and  Mrs.  Pearj'  appeared,  in  Eng- 
land or  Scotland,  in  public  or  in  private.  It  is  pleasant  to  record  that 
Mr.  Alfred  Harmsworth,  who  has  already  done  so  much  to  promote 
exploration,  has  presented  Lieut.  Peary  with  the  Windward,  which  is  to 
be  supplied  by  Mr.  Harmsworth  with  new  boilers  and  engines,  and  in 
every  respect  fitted  for  the  important  work  which,  it  is  hoped,  she  will 
accomplish. 

ASIA. 

The  Hissar  ExpeditioiL* — The  aim  of  the  expedition,  which  consisted  of 
Y.  I.  Lipsky  and  L.  S.  Barschevsky,  was  to  explore  tlie  mountain  region  where 
the  three  chief  tributaries  of  the  Amu,  SurkhaD,  Kafirnagan,  and  Vaksh,  as.  also 
the  left  tributaries  of  the  Zerafshaa  and  those  of  the  Kashka-daria  take  their 
origin.  The  expedition  started  from  Samarkand.  Unhappily  there  were  very 
heavy  snowfalls  during  the  Winter,  and  they  were  followed  by  heavy  rains  in  the 
spring.  Great  inundations,  followed  by  a  fearful  development  of  malaria,  even 
more  mortal  in  the  Merv  oasis  than  the  cholera  of  1892,  were  the  consequences ; 
and,  when  the  expedition  reached  the  Hissar  ridge  from  the  north,  it  was  found 
that  most  trails  were  in  a  quite  unpracticable  condition.  Finding  it  impossible  to 
cross  the  Hissar  range  at  Shut,  the  expedition  went  westwards,  round  the  range, 
reaching  its  foot  from  the  south.  There  they  explored  the  tributaries  of  the 
Kafiroagan,  the  E^hanaka  pass,  which  leads  to  Iskander-kul  (where  they  found 
immense  morainic  deposits  10  miles  long,  although  there  was  no  glacier  now  in 
that  valley),  and  the  valley  of  the  Zigdi.  river,  from  which  they  crossed  the  Akba-kul 
pass  leading  to  the  Yagnob.  The  Yagnob  is  a  great  river  which  receives  about 
forty  tributaries ;  its  upper  course  was  shown  totally  wrong  on  our  maps.  Thence 
the  expedition  went  to  the  basin  of  the  Surkhab  and  to  Grarm,  in  order  to  explore 
the  tributaries  of  the  Surkhab— the  whole  of  that  region  being  almost  entirely 
unknown,  llie  expedition  ristumed,  bringing  back  extremely  interesting  surveys,  a 
great  number  of  altitude-measurements,  about  two  hundred  photographs  of  moun- 
tain and  glacier  scenery,  a  botanical  collection  of  six  thousand  specimens,  several 
thousand  zoological  speci^pens,  aqd.  a  geological  poUection.    "  The  Hissar  range,'^ 

**  ilnihial  Report  of  the  Bussian  Geographical  Society  for  1896;  Ltvettia  of  the 
BuBsian  G^eographical  Society,  1897,  II. 
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V.  I.  Lipdky  writes,  "rans  from  the  west  to  the  east;  it  ends  in  the  west  by  the 
Ha^Mt-soltan  group,  which  has  a  complicated  structure,  aod  in  the  east  it  joins 
the  Zerafshan  range,  which  is  continued  further  on  bj  the  Alai  mountains.  It  has 
a  length  of  about  200  miles,  and  attains  a  great  height,  reaching  13,000  and 
14,000  feet  in  its  passes  Akba-kul  and  Sarj-kobdy  respectively.  With  the  excep- 
tion of  the  gronp  of  peaks  (Gi^t  and  Little  Barzenga,  and  Rostovtsefifs  peak)  at 
the  head  of  the  Yagnob^  there'  are  no  peaks  of  exceptional  height  in  that  range. 
Eren  the  highest  peaks  are  not  covered  entirely  with  snow — the  air  in  this  region 
being  as  a  rale  exceedingly  dry.  There  is  more  snow,  however,  on  the  northern 
slope.  The  main  chain  gives  origin  to  many  side  offshoots,  and  is  accompanied 
by  a  parallel  chain,  the  Zigdinsk  ridge.  Deep  gorges  are  sunk  between  the 
side  branches  of  the  main  ridge.  The  Hissar  mountains  consist  almost  entirely 
of  granites,  gneisses,  and  all  sorts  of  crystalline  slates — thdr  southern  slopes 
being  skirted  by  Loess  hills,  which  are  inhabited  and  cultivated.  There  is  a 
remarkable  absence  of  forests  in  the  Hissar  mountains.  Woods  are  only  seen 
along,  the  courses  of  the  rivers  in  the  gorges,  and  chiefly  consist  of  Juglans  regina 
and  Platanua  orientcUia.  Separate  individuals  of  Juniperus  cover  the  slopes  of  the 
mountains.  There  is  also  a  remarkable  absence  of  Alpine  meadows.  Rains  are 
very  scarce  in.  that  region :  during  the  hundred  days  that  the  expedition  spent  in 
the  mountains  there  were  only  eight  days  when  some  rain  fell.  Clouds  are  very 
rare,  and,  when  the  sun  stands  above  the  horizon,  its  rays  are  simply  burning, 
while  at  night  it  freezes."  On  August  13  it  began  to  snow  in  the  mountains,  and 
next  day  the  explorers  experienced,  on  the  surface  of  one  of  the  glaciers,  a  snow- 
storm. Several  dozen  glaciers  were  noticed,  nearly  all  of  them  formerly  un- 
known. They  were  all  covered  thickly  with  snow.  The  chief  glaciers  (about 
twelve)  are  at  the  headwaters  of  the  Yagnob ;  the  largest  of  them  received  the 
name  of  Rostovtseff's  glacier.  They  all  lie  at  very  high  altitudes,  none  of  them 
descending  below  the  10,000  feet  level.    All  seem  to  be  in  a  period  of  decrease. 

Early  Geography  in*  China.— Prof.  Friedrich  Hirth,  of  Munich,  who  was  for 
many  years  engaged  in  the  Chinese  Imperial  Customs,  and  is  the  author  of  many 
standaard  works  on  the  history  and  archeology  of  China,  communicated  a  paper  to 
the*  recent  Oriental  Congress  in  Paris,  on  the  native  sources  to  the  history  of 
pictorial  art  in  China.  The  geographical  interest  attaching  to  what  at  first  sight 
looks  like  a  very  remote  department  of  knowledge,  consists  in  the  prospect  which 
the-  aiuthor  sees  of  obtaining  from  the  study  of  pictorial  art  in  China  the  best 
information  regarding  the  development  of  cartography  in  the  East.  The  Chinese 
loofe  upon  cartography  as  a  branch  of  their  pictorial  art.  On  p.  10  of  the  reprint  of 
the  pi^)er  referred  to,  mention*  is  made  of  a  work  entitled,  IH-king-fang-tckang-fu, 
i.e.  **  The  Shape  of  the  Earth  depicted  on  a  Square,"  in  which  P*eT  Siu,  the  great 
cartographer  of  ttie  third  century,  places  on*  record  his  view  of  the  subject.  Prof. 
Hirtb  informs  ub  that  Fel  Siu,  whose  biography  is  contained  in  the  Chinese 
annals,  lived  from  a.d.  223  to  271.  His  fame  as  a  geographer  is  mainly  due  to  a 
large  map,  in  eighteen  sheets^  of  the  topogniphy  of  the  Yii-kung,  t.e.  the  Tribute  of 
Ttl,  showing  the  configuration  of  China  under  the  Emperor  Tti  (2205  b.g.),  one  of 
the  oldest  attempts  at  historical  cartography.  A  map  of  the  world,  as  then  known 
to  this  Chinesie,  had,  under  the  title  Tv-hing-fu^  i.e.  "Map  of  the  Earth's  Shape,'^ 
been  dtawn  by  the  painter  Tchang  HSng,  who,  according  to  the  Ban  Annals,  lived 
from  A.D.  74  to  136.  Students  of  historical  geography  will  be  strubk  by  the  strange 
coincidence  of  work  so  similar  in  purpose  being  taken  up  in  the  same  period  by 
Ptolemy  in  the  West,  and  the  Chinese*  painter  in  the  East  The  close  political 
relations  between  China  and  the  Bactrian  border  states  which  had,  in  the  second 
century  B.ay  commenced  to  open  China  to  the  influx  of  Qrsdco-Asiatic  influences,. 
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were  certainly  not  un&TOurable  to  the  introduction  of  Western  ideas.  Ftof.  Hirth 
hopes  to  return  to  this  subject,  and  to  devote  a  special  chapter  to  the  cartographical 
branch  of  pictorial  art  in  China — a  work  which  he  is  well  fitted  to  undertake,  and 
which  will  be  looked  forward  to  with  great  interest  by  geographers. 

Aieent  of  Honnt  Horrison,  Formosa. — ^Towards  the  end  of  1896,  Mount 

Morrison,  the  highest  summit  of  Formosa,  was  for  the  first  time  ascendisd  by  a 
party  under  the  leadership  of  Dr.  Seiroku  Honda,  Professor  of  Forestry  at  Tokio, 
conmiissioned  by  the  Japanese  government  to  report  fully  on  the  forestry  of  the 
central  mountainous  region  of  the  island.    The  party  also  included  a  geologist  and 
topographer,  so  that  results  of  considerable  value  from  a  scientific  point  of  view 
have  been  obtained.    A  short  summary  of  these,  together  with  a  narrative  of  the 
ascent  of  Mount  Morrison,  is  given  by  Prof.  Honda  in  the  sixtieth  part  (July, 
1897)  of  the  Mittheaungen  der  Deutschen  (hsdUchc/t  fur  Natur-  und  Volkerkttnde 
Ostcuiens.    Landing  at  Kelung,  the  explorers  proceeded  southwards  on  foot  along 
the  western  slopes  of  the  central  mountain  chain.     After  a  march  of  ten  days 
the  last  Chinese  settlement,  Ling-ki-ho,  was  reached,  eastward  of  which  only  the 
aboriginal  inhabitants  were  met  with.    Roads  being  unknown,  it  was  necessary  to 
engage  porters  for  transport  service,  and  this  was  a  matter  of  difficulty,  owing  to 
the  fear  inspired  by  the  natives,  who  are  given  to  head-hunting.    As  the  ascent 
began  the  cultivated  land,  grass,  bamboos,  and  bananas  gave  place  to  luxuriant 
evergreen  forest,  composed  chiefly  of  fig  and  camphor  trees  mixed  with  palms, 
creepers,  and  tree-ferns.    Some  of  the  camphor  trees  were  of  enormous  siae,  but 
great  havoc  had  been  played  among  them  by  the  camphor-collectors.    Two  days 
were  taken  up  in  the  passage  through  this  forest,  the  night  being  spent  in  a 
solitary  hut  used  by  the  collectors.    A  village  of  aborigines  was  reached  on  the 
third  day,  and   friendly  relations  were  established    after  the  armed  Japanese 
guard  had  been  dismissed.    The  sjstem  of  communal  batchelors'  quarters  was 
found  to  be  in  force,  and  among  the  customs  noted  were  the  extraction  of  the 
eye-teeth  at  the  age  of  five  years,  and  the  use  of  girdles  of  calamus  fibre,  said  to 
have  for  its  object  the  prevention  of  over-eating  I    At  6000  feet  woods  of  oonifors 
began  {ChamacyparU  and  Cryptomerias),  and  at  7000  feet  fir- woods  were  reached. 
The  way  led  up  the  narrow  gorge  of  a  stream.    At  9500  feet  a  grass  {dain,  forming 
the  water-parting,  was  reached,  and  the  actual  peak  of  Mount  Morrison  was  in 
view.  The  ascent  of  this  led  partly  through  woods  of  Tsuga  and  pines,  partly  over 
grass-flats,  and  finally  over  ridges  of  rock.    From  the  top  the  sea  was  clearly 
visible  to  the  east,  and  less  distinctly  so  to  the  west.    Countless  mountain  aammits 
lay  in  the  former  direction,  while  towards  the  north  extended  a  chaos  of  wooded 
ridges.    Several  of  the  party  suffered  severely  from  fever  at  this  high  altitude. 
The  chief  scientific  results  of  the  journey  may  be  summarized  thus.    The  moontun 
is  not  volcanic,  but  consists  of  clay-slate  and  quartzite.    The  height  was  found 
by  barometer  to  be  14,350  feet,  in  place  of  the  12,830  feet  given  by  trigonometrical 
measurement  from  the  coast.    Snow  was  nowhere  seen,  even  in  holes  among  the 
rocks,  and  the  belief  that  it  covered  the  mountain  must  have  been  due  to  the 
appearance  of  the  quartzite.    The  mountain  slopes  towards  the  south  are  oUten 
covered  with  extensive  areas  of  grass,  and  the  extent  of  forest  did  not.  exceed 
40  per  cent  in  the  parts  within  view.    The  tropical  vegetaticm  of  the  lowlands 
extends  upwards  to  a  height  of  1700  feet,  and  as  already  mentioned  the  sab- 
tropical  forest  gives  place  to  woods  of  conifers  at  6000  feet.    The  aboriginea  are 
agriculturists,  not  hunters. 

AFBIOA. 

Jonmey  to  Lake  Bnkwa. — ^A  journey  was  made  early  in  1897  by  Gap- 
tain  Langheld,  chief  of  the  (German  station  at  Tabora,  through  the  distriota  of 
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Unyamwesi,  Ukonoogo^  and  Soath-Eastern  Ufipa  {Deuiaches  KoUmialbkUij  1897,  p. 
511).  A  remarkable  feust  disclosed  by  this  journey  is  that  Lake  Bukwa  had,  at  the 
time»  aimoat  entirely  dried  up,  its  place  being  taken  by  a  grassy  plain  abounding  in 
game.  At  the  western  end  a  large  swamp,  40  square  miles  in  extent,  was  the  only 
water  Tisible,  even  with  a  field  glass,  though  larger  swamps  were  sud  to  exist 
towards  the  south-east.  This  is  the  more  remarkable,  as  Lake  Nyasa  has  lately 
stood  at  an  unusually  high  leveL  According  to  the  native  accounts,  the  water  had 
retreated  about  six  years  before,  but  had  so  completely  dried  up  only  within  the  last 
year.  In  the  greater  rains  the  whole  steppe  was  sud  to  be  corered  with  water,  and 
to  be  impassable.  Captain  Langheld  yisited  Dr.  Eouser's  grave,  near  the  western 
end  of  the  lake.  Althoiigh,  since  that  explorer,  no  European  had  passed  through 
much  of  the  country  traversed,  the  natives  showed  little  shyness,  although  mani- 
festing some  curiosity.  They  all  showed  a  general  resemblance  to  each  other  in 
most  respects,  except  that  in  Ufipa  round  huts  took  the  place  of  the  "  tembes  "  of 
the  north.  The  surfiace  of  the  country  was  extremely  uniform,  belonging  almost 
entirely  to  the  granite  plateau  of  Unyamwezi. 

The  Passage  of  the  Congo  through  the  West  African  Highlands.— In 

the  eighth  sheet  of  his  map  of  the  Congo  State,  which  appears  in  the  Mouvement 
OSographique  for  November  21  (No.  47),  M.  Wauters  endeavours  to  bring  out  the 
general  features  of  the  line  of  highlands  (the  so-called  Serra  do  Cristal)  which  bounds 
the  Central  Congo  depression  to  the  west,  whilst  in  an  accompanyiDg  article  he 
describes  in  detail  the  passage  of  the  Congo  through  these  mountains.  M.  Wauters 
lays  stress  on  the  great  width  of  this  line  of  high  ground,  which,  instead  of  being 
limited  to  the  region  between  Matadi  and  Stanley  pool,  really  extcDds  from  the  east 
end  of  Mateba  island,  just  below  Boma,  almost  as  far  as  Bolobo  on  the  Upper  river. 
He  divides  the  system  into  two  main  chains,  separated  by  a  median  region  of  less 
elevation.  The  eastern  chain  extends  from  Chumbiri  to  Manyanga,  its  western 
limit  coinciding  with  the  line  of  partition  between  the  streams  of  the  central  and 
maritime  zones.  The  western  chain  occupies  the  interval  between  Isangila  and 
Boma.  In  its  passage  through  each  of  these  chains  the  Congo  consists  of  a 
navigable  and  unnavigable  section,  whilst  in  crossing  the  median  region  it  is 
navigable.  The  basis  of  the  map  is  supplied  by  the  astronomical  observations  of 
Captains  Delporte  and  Rouvier,  the  work  of  other  explorers  being  adapted  to  the 
fixed  portions  thus  determined. 

Transport  Experiment  in  German  East  Africa.— An  attempt  to  improve 

the  existing  means  of  transport  in  German  East  Africa  by  the  use  of  wheeled 
vehicles  has  lately  been  made,  apparently  with  some  success.  Under  the  superin- 
tendence of  Major  v.  Natzmer,  the  caravan  road  from  Dar-es-Salaam  to  Eilossa  was 
widened,  and  the  distance  was  successfully  traversed  by  a  cart  drawn  by  mules. 
The  return  journey  to  the  coast  was  accomplished,  without  porters,  with  the  aid  of 
four  mules,  one  of  which  served  as  a  pack-animal.  The  distance  of  190  miles,  to 
traverse  which  caravans  of  porters  take  twelve  to  fourteen  days,  was  in  this  way 
aooompUshed  in  dght.  An  order  has  been  issued  that  in  future  a  part  of  the  loads 
of  each  military  caravan  proceeding  into  the  interior  shall  be  carried  by  pack-mules 
or  in  carts. 

Hansa  Immigration  into  the  Congo  Q|Min.—In  the  last  number  of  the 

Journal  (voL  x.  p.  638)  mention  was  made  of  Uausa  settlers  who  have  of  late  years 
made  their  way  south  into  the  interior  of  the  Cameroons.  This  enterprising  race 
appears  to  be  pushing  southward  still  further,  in  the  north-western  parts  of  the 
Congo  basin.  According  to  a  note  in  the  Mouvement  Oeographique  (1897,  No.  47), 
a  regular  trade  is  now  carried  on  by  them  with  the  Europeans  and  natives  of  the 
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Upper  Sanga.  They  are  well  received  by  the  latter,  and  the  French  aathcMities 
endeaYOur  to  induce  them  to  settle  in  the  country,  in.  hopes  that  a  great  impetus  to 
trade  will  be  given  by  their  means.  Colonies  have  already  been  established  at 
Camot,  Bania,  and  Nola. 

H.  Foa's  Jonmey  aoroM  Africa.— The  news  of  Mr.  Foa's  arrival  at  Libre« 
ville,  in  the  Gabun,  is  published  in  the  Mauuement  Geographique  for  Deoember  12. 
When  last  heard  of  (Jotimalf  voL  x.  p.  639),  M.  Foa  was  at  Abercom,  at  the.  south 
«nd  of  Lake  Tanganyiks,  and  was  then  planning  to  complete  the  journey  across  the 
continent  by  a  new  route.  This  he  has  therefore  successfully  accomplished^  though 
Che  exact  route  followed  is  not  stated. 

Heteorological  Observations  in  Tropical  Africa.— We  have  received 

the  Beport  of  the  British  Association  Committee  on  the  Climate  of  Tropical 
Africa  for  the  past  year,  the  sixth  of  the  committee's  existence.  The  Beport 
includes  abstracts  of  the  observations  made  at  stations  under  the  direct  control  of 
the  committee — in  particular  those  of  Mr.  John  W.  Moir  at  Lauderdale,  and  of  the 
Scottish  Mission  station  at  Kibwezi.  A  series  of  observations  on  the  level  of  the 
Yictoria  Nyanza  is  also  of  much  value.  The  principal  achievement  of  the  committee 
during  the  year,  however,  is  the  provision,  at  the  instance  of  the  Foreign  Office,  of 
several  sets  of  instnmients  for  use  in  Nyasaland.  These  will  form  the  nucleus 
of  what  it  is  to  be  hoped  may  one  day  grow  to  a  fully  equipped  meteorological 
service  for  the  Protectorate. 

St.  Helena. — From  the  Annual  Report  for  1896  on  St.  Helena  (Colonial 
lleports  Annual,  No.  213)  we  extract  the  following  particulars  relating  to  the 
recent  condition  of  the  colony.  In  1896  the  total  revenue  amounted  to  £9160,  as 
•compared  with  £9762  in  the  previous  year.  The  value  of  the  imports  was  £30,950, 
And  of  the  exports  £4739.  Two  new  meteorological  stations, "  North  "  and  "  South," 
have  been  established  on  the  island.  The  largest  amount  of  rainfall  during  1896 
wss  registered  at  the  southern  station,  the  next  wettest  locality  being  the  central 
station.  The  greatest  daily  record,  1*41  inch,  was  recorded  at  the  central  station 
on  March  26.  The  absolute  maximum  and  minimum  temperature  at  the  same 
station  was  77*6°  and  50*2°  on  March  2  and  September  10  respectively.  The 
health  of  the  island  was  satisfactory,  with  the  exception  of  the  infant  mortality, 
which  was  high.    The  population  was  estimated  at  the  end  of  1896  to  be  3890. 

Affinities  of  tiie  Flora  of  tiie  Aldabra  IslandB.— O^&tM  (No.  20,  vol.  72) 

gives  a  short  re»um6  of  a  paper  published  by  Hans  Schinz  on  the  flora  of  the 
Aldabra  islands,  in  the  Indian  ocean  {Ahhandl.  der  Senckerib.  Naturf.  Oes.^  vol.  21). 
The  coral  rock,  of  which  the  three  small  islands  composing  the  group  consiflt,  is 
•covered  spsringly  with  grass  or  with  thick  bush.  The  total  number  of  species  of 
plants  hitherto  found  on  the  islands  amounts  to  seventy-one,  of  which  sixty-five 
have  been  accurately  determined.  Ten  of  these  are  endemic,  while  forty-thre^  show 
affinities  with  Madagascar  or  the  African  continent,  four  being  confined  to  the 
latter  and  the  neighbouring  islands.  Thirteen  of  the  species  are  also  met  with  in 
Sokotra ;  but,  with  one  exception,  these  are  all  tropical  cosmopolitan  species.  Thbee 
common  to  Aldabra  and  tropical  India  are  either  cosmopolitan,  or  at  least  such  as 
■are  widely  diffused  through  the  eastern  hemisphere,  with  the  exception  of  one 
species — Moringa  pterygospemm — and  the  presence  of  this  may  be  explained  by  its 
frequent  cultivation  in  the  tropics. - 

AXXBIOA. 

Exploration  o£  tiie  Sudiitiia  Biver,  Alaska.— In  the  Journal  for  June  last 

(vol.  ix.  p.  668),  allusion  was  made  to  explorations  by  prospectors  in  the  region 
north  of  Cook's  inlet,  on  the  southern  coast  of  Alaska.    A  short  account  of  the 
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results  of  these  explorations,  with  sketch-map,  has  now  been  given  in  the  November 
number  of  the  National  Geographic  Magazine  by  Mr.  W.  A.  Didkey.  The  Snshitna 
river,  which  empties  itself  iiito  the  northern  end  of  Cook's  inlet,  is,  according  to 
Mr.  Dickey,  one  of  the  largest  rivers  in  Alaska,  carrying  more  water  than  the 
Copper  river,  though  its  course  is  not  quite  so  long.  Its  name,  which  moans 
"  Gbeat  muddy  river^'*  well  describes  its  character.  Extensive  mud  flats  border  its 
delta,  which  is  traversed  by  many  ohamiels.  The  tides,  though  rising  over  30  feet, 
are  unnoticeable  a  few  miles  up  the  stream.  Beyond  the  point  reached  by  them  the 
Soshitna  is  for  the  fil^t  time  confined  to  a  iBingle  channel,  cutting  through  a  rocky 
dyke  which  crosses  the  valley  diagonally.  Here  the  stream  is  1200  yards  in  width, 
very  deiop  and  swift,  soundings  showing  a  depth  of  over  100  feet.  It  M  formed  by 
the  junction  of  many  branches,  which  extend  over  a  wide  area.  One  from  the  west, 
which  joins  the  northern  main  branch  not  far  from  its  mouthj  appears  to  rise  liear 
the  source  of  the  Kuskokwim,  the  water-parting  being  not  formed,  i4)parently,  by 
any  very  high  ground.  The  northern  branch  is  characterized  by  many  islands  and 
channels,  masses  of  driftwood  and  many  snags,  while  the  caving  banks  and  swift 
current  make  the  ascent  dangerous.  Its  various  head  streams  descend  from  a 
region  of  lofty  mountains,  of  which  Mount  Bulshaia  (great  mountain)  or  McKinley 
towers  aloft  above  the  rest,  and  is  said  to  be  higher  than  any  summit  in  the  St. 
Elias  range.  Four  other  high  peaks  (unnamed)  cluster  around  it.  The  branch 
followed  by  Mr.  Dickey  and  his  companions  led  to  a  narrow  valley  between  low 
hills,  which  increased  in  height  until  they  confined  the  stream  within  a  caiion,with 
walls  nearly  1000  feet  high,  in  some  places  perpendicular.  From  the  accounts  of  the 
natives,  it  seems  that  the  main  source  of  the  Copper  river  is  near  the  headwaters  of 
this  branch  of  the  Sushitna,  and  not  far  from  the  Tanana.  Indians  from  the  latter 
river  came  down  the  Sushitna  last  winter  to  trade.  They  are  said  to  be  cannibals. 
Except  birds,  little  animal  life  was  seen,  bear  being  more  frequently  seen  than  any 
other  large  game.     The  signs  of  gold  diminished  upstream. 

Coronado's  Expedition  to  Cibola,  or  the  ''  Seven  Cities."  *— Although 

originally  published  as  a  part  of  the  Annual  Report  of  the  United  States  Bureau 
of  Ethnology,  Mr.  Winsbip's  recent  work  on  the  Coronado  expedition  forms  in 
itself  a  quarto  volume  of  over  three  hundred  pages.  -The  study  of  which  it  is 
the  outcome  was  first  undertaken  by  him  when  an  undergraduate  at  Harvard 
University  ;  but  its  scope  has  since  been  extended  until  the  material  6b11ected  has 
assumed  its  present  considerable  proportions.  The  first  part  of  the  book,  occupy- 
ing tL  space  of  about  seventy  pages,  consists  of  a  historical  sketch  of  the  ^ents 
which  led  to  the  despatch  of  Coronado's  expedition,  and  of  the  course  of  that 
expedition  itself,  which,  after  those  of  Cortez  and  De  Soto,  was  perhaps  the  most 
important  ever  undertaken  by  the  Spanish  in  North  America.  Set  on  foot  by  the 
Viceroy  Mendoza  in  consequence  of  the  reports  brought  b^ck  by  Cabeza  de  Vaca 
from  his  long  wanderings  as  a  survivor  of  Narvaez's  ill-fated  expedition,  it  resulted 
in  the  identification  of  the  mysterious  **  Seven  Cities."  with  the  communal  villages 
of  the  Zuni  Indians,  and  in  the  exploration  of  the  greater  part  of  the  modem  New 
Mexico  and  Arizona  as  far  as  the  Grand  Caflon  of  the  Colorado,  then  brought  to 
light  for  the  first  time.  The  larger  and  perhaps  most  important  part  of  the  book 
is  that  in  which  the  narrative  of  Pedro  dd  Castafieda,  himself  a  member  of  the 
expedition — -not  to  be  confounded  with  the  Portuguese  historian  Castanheda — is 
for  the  first  time  printed  In  the  original  Spanish,  from  an  early  copy  of  the 
original  manuscript  in  existence  in  the  Lenox  Library  in  New  York.    A  French 


*  *  The  Coronado  Expedition,  1540-42.'     By  George  Parker  Winship,     Extract 
from  the  Fourteenth  Annual  Report  of  the  Bureau  of  Ethnology.    Washington,  1896. 
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translation  of  this  was  printed  by  Ternaux-Compans  in  the  ninth  volume  of  his 
oolleotion  of  Yoyages ;  but,  as  Mr.  Winship  points  out,  this  is  in  many  r^apects 
&ulty,  so  that  the  publication  of  the  Spanish  text  is  a  valuable  contribution  to  the 
literature  of  historical  geography.  Mr.  Winship  gives  an  English  version  of  the 
narrative,  which  will  be  useful  to  those  unable  to  read  Spanish,  although  it  may 
be  doubted  whether  his  rendering  of  the  many  obscure  passages  of  the  original  is 
in  all  cases  entirely  satisfactory.  As,  however,  he  is  careful,  in  cases  of  doubts  to 
refer  the  reader  to  the  Spanish  text,  the  risk  of  error  arising  from  mistranslation 
is  lessened.  Besides  the  description  of  the  Colorado  caflon,  the  account  of  the  vast 
herds  of  bison  met  with  may  be  specially  mentioned  as  being  one  of  the  earliest 
which  exists.  Among  other  documents  included  in  the  volume  is  a  copy  of  a  letter 
written  apparently  by  one  of  the  friars  who  accompanied  Goronado.  GofnouB  foot- 
notes are  given,  in  which  refereoce  is  made  to  the  work  of  other  writers  on  the 
subject,  and  especially  to  the  modem  investigations — by  Mr.  Bandolier  and  others 
— into  the  history  and  antiquities  of  the  country  first  explored  by  Goronado.  The 
work  contains  many  copies  of  old  maps  (although  these  are  but  briefly  referred  to 
in  a  footnote),  as  well  as  illustrations  of  the  physical  type  and  mode  of  life  of  the 
modem  Indians  of  New  Mexico. 

Exploratioxis  in  the  Baiin  of  the  Upper  Amazon.— A  journey  from  the 

headwaters  of  the  Amazon  to  the  mouth  of  the  great  river  has  lately  been  made 
by  an  American  traveller,  Major  Orton  Eerbey,  principally  with  a  view  to  the 
discovery  of  fresh  fields  for  the  prosecution  of  the  rubber  industry.  Major  Kerbey 
started  from  Cuzco,  and  proceeded  down  the  Urubamba  and  Ucayali  rivers  to  the 
junction  of  the  latter  with  the  Marailon.  He  claims  to  be  the  first  white  man  to 
have  traversed  the  whole  of  this  distance,  followiog  the  course  of  the  rivers,  and 
this  without  the  aid  of  Indians.  At  the  rapids  known  as  Pongo  de  Mainique  he 
lost  both  his  canoes  and  baggage,  and  his  difficulties  were  thereby  much  increased. 
He  insists  that  the  true  upper  branch  of  the  Amazon  is  the  Ucayali,  not  the 
Maraflon.  This  is,  however,  no  new  idea,  as  even  in  the  last  century  De  la  Gonda- 
mine  noticed  the  greater  size  of  the  Ucayali  at  the  confluence,  and  knew  that  its 
source  was  probably  the  more  remote,  whilst  in  later  times  Squier  and  others  have 
held  the  same  view.  In  any  case  Major  Kerbey  can  hardly  be  correct  in  estimating 
the  length  to  the  source  of  the  Urubamba  as  nearly  1000  miles  greater  than  that  to 
the  source  of  the  Marafioo.  As  a  practical  result  of  the  journey,  he  claims  to  have 
discovered  a  splendid  region  for  the  cultivation  of  rubber  and  other  tropical  products. 

Kr.  Hatoher*8  Explorations  in  Patagonia.— Further  details  respecting  the 

expedition  to  Patagonia,  supported  by  Princeton  University,  to  which  alluaion  was 
made  in  our  last  number,  are  published  in  the  November  issue  of  the  National 
Geographic  Magazine,  together  with  a  general  sketch  by  Mr.  Hatcher,  the  Uader  of 
the  expedition,  of  the  geography  of  the  regions  traversed.  Although  Mr.  Hatcher's 
natural  history  work  was  also  concerned  with  the  region  of  the  straits  of  Magellan 
and  Tierra  del  Fuego,  his  journeys  in  the  interior  of  Southern  Patagonia  are 
naturally  the  most  interesting  from  a  geographical  point  of  view.  Accompanied 
only  by  his  assistant,  Mr.  0.  A.  Peterson,  Mr.  Hatcher  proceeded  from  Ghdlegos, 
the  seat  of  govemment  of  the  province  of  Santa  Gruz,  in  a  north-westerly  direction 
to  the  Rio  Santa  Gruz.  This  being^  unfordable,  the  travellers  followed  its  course  to 
Lake  Argentine,  near  the  foot  of  the  Gordilleras,  where  they  found  a  boat  which 
had  been  abandoned  some  years  before  by  English  explorers.  This  enabled  them 
to  cross  the  river,  and  the  journey  was  continued  northwards  near  the  base  of  the 
mountains.  A  new  river  was  discovered,  fully  equal  to  the  Santa  Gruz  in  volume, 
whioh  rises  to  the  east  of  the  Andes,  and  breaks  through  the  chain  by  a  profoond 
cafion  to  the  Pacific  ocean,  thus  supplying  a  notable  example  of  the  deviation  of 
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the  water-parting  from  the  principal  chain  of  the  Andes.  It  is  fed  by  some  noble 
gladersy  and  was  found  to  be  so  swift  and  tumultuous  that  it  was  impossible  to 
trace  its  course  more  than  a  part  of  the  way  through  the  mountains.  The  plains 
of  FMagonia,  trayersed  by  the  expedition,  consist  of  a  series  of  benches,  or  steps, 
rising  from  the  Atlantic  coast  towards  the  Cordilleras.  A  prominent  feature  in 
these  plains  is  the  occurrence  of  numerous  groups  of  volcanic  cones,  separated  from 
the  Cordilleras  by  plains  entirely  devoid  of  volcanic  phenomena.  Mr.  Hatcher 
inclines  to  the  opinion  that  they  may  be  regarded  as  lateral  cones  deriving  their 
molten  matter  from  the  same  reservoir  as  the  greater  volcanoes  of  the  Cordilleras, 
although  they  may  possibly  form  an  independent  system.  East  of  the  crater 
region,  the  plains  are  marked  by  the  existence  of  shallow  salt  lagoons  at  the  bottom 
of  great  depressions,  or  excavations.  Near  the  base  of  the  Cordilleras  the  surface 
is  broken  by  heterogeneous. masses  of  stones,  etc.,  evidently  the  terminal  moraines 
of  former  glaciers,  by  which  the  fresh-water  lakes,  which  lie  along  the  foot  of  the 
monntuns,  are  confined.  Extreme  roggedness  is  the  most  characteristic  feature  of 
the  Andes  of  Patagonia,  where  everything  points  to  the  comparatively  recent  age» 
both  of  mountains  and  plains.  The  former,  as  is  pointed  out  in  an  editorial  note, 
probably  existed  as  an  srchipelago  of  islands  before  the  plains  emerged  from  the 
ocean,  the  cafion  of  the  newly  discovered  river  (named  the  Mayer)  possibly  marking 
the  position  of  an  ancient  strait.  Botanical ly,  Patagonia  may  be  divided  into  three 
regions,  according  to  the  quantity  and  quality  of  the  vegetation.  The  first,  or 
eastern  coast  region,  is  occupied  by  sheep-farmers ;  the  second,  or  central  zone, 
connsts  of  high  barren  pampas,  entirely  uninhabited ;  the  third  is  the  region  of  the 
Cordilleras,  which  is  &r  richer  in  vegetation  than  the  other  two.  The  photographic 
illustrations  which  accompany  Mr.  Hatcher's  paper  give  an  excellent  idea  of  some 
of  the  typical  features  of  the  country. 

Santa  Catalina  Island. — The  first  number  of  the  third  series  (Division 
Geology)  of  the  Proceedings  of  the  California  Academy  of  Sciences  has  recently 
been  issued.  It  may  here  be  well  to  note  that  the  Academy  intends  for  the  future 
to  issue  its  Froceedings  in  several  wholly  independent  divisions  or  parts,  each 
division  to  be  devoted  to  a  single  branch  of  science  or  to  a  group  of  closely  related 
sciences.  The  present  number  consists  of  an  account  of  the  geology  of  Santa 
Catalina  island,  by  Mr.  W.  S.  Smith,  and  contains  much  matter  that  will  interest 
the  geographer.  Santa  Catalina  island  is  one  of  the  group  known  as  the  Channel 
islands,  and  lies  off  the  coast  of  Southern  California.  The  general  trend  of  the 
island  is  north-weet  by  west.  Its  length  is  approximately  21  miles,  with,  an 
average  width  of  3  miles,  varying  from  half  a  mile  at  the  isthmus  to  about  8  miles 
in  the  widest  part.  Owing  to  its  ruggedness  and  the  scarcity  of  water,  the  island 
is  habitable  in  only  a  few  places.  The  principal  settlements  are  at  Avalon,  and  a 
small  community  at  the  isthmus.  The  island  presents  two  types  of  topography. 
Its  prevailing  topographical  features  are  a  succession  of  sharp,  steep  ridges  and 
Y-shaped  calions.  The  main  ridge,  which  traverses  the  island  from  end  to  end, 
has  an  average  elevation  of  about  1400  feet.  The  two  greatest  elevations  are 
Oriztba,  or  "Brush  mountain,"  marked  2109  feet  on  the  map,  and  Black  Jack, 
about  a  hundred  feet  lower.  There  is  one  small  lake  on  the  island,  described  as  a 
drainage  lake,  without  outlet,  situated  about  a  mile  to  the  north-east  of  Black 
Jack,  at  an  altitude  of  about  1300  feet.  Except  for  the  openings  formed  by  the 
cafion  mouths,  cliffs  surround  the  island  on  all  sides,  ranging  from  100  or  200 
feet  to  1400  feet  or  more  in  height.  The  cliffs  are  rapidly  receding.  The  coast* 
line,  particularly  on  the  landward  side,  is  indented  with  numerous  bays.  With 
but  two  exceptions,  Santa  Catalina  is  devoid  of  any  evident  terracing  from  one 
end  to  the  other,  and  in  this  respect  contrasts  greatly  to  the  adjacent  land  areas. 
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POLAB  BESIOHik 

Dr.  Hathorst's  Bxpedition  to  8pitiborgeii.^We  have  recdved  a  letter 
from  Dr.  Nathorst,  giving  some  details  respeotlDg  the  expedition  which  b6  is  to 
lead  to  the  polar  regione  next  sammer.  The  programme  is  essentially  the  same  as 
that  sketched  out  a  year  ago  (Journal,  vol.  ix.  p.  95),  consisting^  broadly  speaking, 
of  the  examination  of  the  area  between  the  maiDfand  of  Spitsbergen  and  Frans 
Josef  Land.  Pending  the  opening  of  this  r^ion  to  navigation,  investigations  will 
be  made  during  the  early  summer  on  Western  Spitsbergen,  North-east  Land,  etc. 
The  Antarctic^  which  made  the  Voyage  towards  the  touth  pole  in  1894,  bad  been 
purchased,  and  will  be  under  the  command  of  Emil  Nilsson,  of  thd  Swedish 
mercantile  navy,  who  has  made  voyages  to  the  Tenesei,  and  also  commanded  the 
Sophia  diiring  Baron  Nordcnskjold's  expedition  to  Greenland  in  1883.  The  scientific 
staff  is  to  be  particularly  large  and  eflBcient,  including  men  who  have  had  wide 
experience  of  the  polar  regions.  Dr.  Nathorst  himself  will  devote  his  attention 
more  particularly  to  geology.  The  two  wwlogists  will  be  Mr.  G.  Kolthoff,  also  a 
member  of  the  1883  expedition,  and  Dr.  Axel  Ohlin,  who  to  his  previous  expe- 
rience of  the  lirctic  regions  has  added  that  acquired  as  member  of  the  Swedish 
expedition  to  Patagonia.  The  botanist  will  be  Dr.  Gunner  Andersson,  of  the 
University  of  Stockholm,  while  Dr.  Axel  Hamberg  will  probably  undertake  the 
hydrographic  work,  and  Lieut.  0.  Kjellstrbm  the  cartography,  the  former  giving 
especial  attention  to  the  study  of  glaciers,  which  he  has  already  prosecuted  in 
Spitsbergen  and  Lapland.  The  two  last-named  both  accompanied  Nordenskjold  in 
1883.  Mr.  J.  G.  Andereson,  assistant-geologist,  will  also  study  the  'f  plankton " 
of  the  waters  visited;' and  the  surgeon,  Dr.  E.  T.  Levin,  will  investigate  the  occur- 
rence of  bacteria  in  the  jwlar  region. 

Oeodetic  Expedition  to   Spitsbergen. — The  idea  of  carrying  out  the 

measurement  of  a  degree  of  latitude  in  Spitsbergen,  first  put  forward  early  in  the 
century  by  the  late  Sir  Edward  Sabine,  has  often  during  iw:ent  years  occupied 
the  attention  of  the  Swedish  Academy  of  Sciences.  The  Spitsbergen  expeditions 
of  18G1  and  1864,  under  Torell  and  Nordenskjold  respectively,  were  largely  con- 
cerned with  investigations  as  to  the  practicability  of  the  idea,  and  in  1891  a 
committee  was  appointed  to  consider  the  question,  a  result  of  its  deliberations  being 
that  a  preliminary  scheme  was  drawn  up  by  Profl  Rosen,  and  published  as  a 
liamphlet  in  1893,  with  map  showing  the  proposed  system  of  triangles.  The  idea 
seems  now  to  be  tsking  more  definite  shape,  and,  according  to  the  Swedish  Da^M 
Ni/hettr,  a  proposal  has  been  made  by  Prof.  Jaderin  that  a  preliminary  expedition 
should  be  sent  to  Spitsbergen  next  summer,  to  make  preparations  for  the  carrying 
out  of  the  scheme  in  1899  and  1900.  It  is  suggested  that  the  Russian  GK)vemment 
should  be  asked  to  co-operate  with  the  Swedish  in  the  final  measurement. 

XiTEBl^TIOAL  AVD  PHT8I0AL. 

Ocean  Currents. — A  letter  has  been  received  from  Mr.  Charles  Wilde,  manager 
of  the  West  Caicos  Fibre  Company,  stating  that  on  the  morning  of  Jnly  16, 1897, 
one  of  the  negroes  in  his  employment  brought  him  a  corked  bottle,  picked  up  on  a 
sandy  beach  at  the  north  end  of  West  Caicos  Island,  near  the  south  end  of  the 
Bahamas.  It  contained  a  sheet  torn  from  a  log-book  with  the  following  written  on 
it  :  "  15th  January,  1894.  Ship  Queen  Elizabeth,  bbund  for  Hambourg  from 
Saltal,  81  days  out,  lat.  25°  north,  long.  40""  west.  All  well.  Wind  very*  light 
(Signed)  C.  E.  Fulton,  Commander.  15th  day  of  January,  1894.**  The  position 
given  is  near  the  northern  limits  of  the  north-ea^t  trade-winds,  near  the  sonthera 
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margin  of  the  Sargasso  sea.  The  length  of  time  which  has  elapsed  since  the  bottle 
was  launched,  of  course  deprives  it  of  any  value  as  a  means  of  determining  the 
velocity  of  the  current  which  carried  it,  as  in  the  time  it  might  possibly  have  made 
the  complete  tour  of  the  North  Atlantic,  or  it  might  have  gone  ashore  at  the  time  of 
its  first  coming  within  the  influence  of  the  north-flowing  current  off  the  West  Indies. 

The  "  Plankton  *'  of  the  Bed  Sea. — ^The  extensive  collections  made  with 
the  tow-net  on  board  the  s.s.  Fola  during  her  expeditions  in  the  northern  part  of 
the  Bed  sea  (1895-96),  have  now  been  worked  through  by  Dr.  Adolf  Steven,  and 
the  preliminary  results  as  to  distribution  fall  into  line  in  -tk  very  striking  manner 
with  the  current  system  described  by  Dr.  J.  Luksch.  Certain  well-defined  regions 
are  found  to  be  extremely  rich  in  plankton,  while  others  are  correspondingly  poor, 
and  it  appears  that  the  latter  occur  in  districts  surrounded  by  currents  of  relatively 
low  temperature,  while  the  richer  parts  are  where  the  movements  of  the  water  are 
blocked  through  irregularities  in  the  coast-line  or  other  cause. 

OSmSBAL. 

Boyal  Hedal  awarded  to  Sir  Eichard  Strachey.— At  the  anniversary 

meeting  of  the  Royal  Society  a  royal  medal  was  awarded  to  General  Sir  Richard 
Strachey,  a  former  president  of  the  Royal  Geographical  Society,  and  a  strenuous 
advocate  for  the  proper  recognition  of  scientific  geography  by  the  Universities. 
The  grounds  of  the  award  were  his  "  investigations  in  physical  and  botanical 
geography,  geology,  and  meteorology/*  and  special  reference  was  made  by  Lord 
Lister,  when  presenting  the  medal  on  November  30,  to  Sir  Richard  Strachey  being 
the  first  to  treat  scientifically  of  the  physical  jgeography  of  the  Western  Himalaya 
and  Tibet.  The  royal  medals  may  be  awarded  for  distinction  in  any  department 
of  science,  and  it  is  doubly  gratifying  that  it  should  be  conferred  for  geography, 
and  upon  a  geographer  so  experienced  and  hard-working  as  Sir  Richard  Strachey. 

Yearly  Beport  of  the  Eussian  Geographical  Society.—The  yearly  Eeport 

of  the  Russian  Geographical  Society  for  the  year  1896  is,  as  usual,  full  of  interest. 
It  contains  this  year  a  novel  feature,  which  will  be  most  welcome  to  geographers, 
namely,  the  yearly  reports  of  the  Siberian  (Irkutsk)  branch,  and  the  young  Amur 
(Khabarovsk)  branch  of  the  society,  for  the  years  1894  and  1895,  as  well  as  the 
yearly  report  of  the  Society  for  the  Exploration  of  the  Amur  Region.  Every 
geographer  will  surely  concur  in  the  desire  of  seeing  these  reports  continued,  and 
of  havlDg  them  completed  by  a  yearly  report  of  the  West  Siberian  (Tomsk)  branch 
of  the  society. 

A  Sew  Geographical  Society. — A  new  branch  of  the  Russian  Geographical 
Society  has  been  opened  at  Tashkend  for  the  exploration  of  Turkestan.  It  received 
from  the  State  the  usual  allowance  of  2002.  a  year.  , 

Old  French  Standard  of  Length. — it  has  generally  been  taken  for  granted 
that  the  toise  employed  by  the  celebrated  mathematician  and  astronomer,  Jean 
Rcard,  for  the  first  exact  measurement  of  the  degree  in  the  latitude  of  Paris,  has 
been  lost  beyond  the  hope  of  recovery.  Thus  it  has  been  hitherto  impossible  to 
compare  the  results  of  this  measurement  with  later  measurements  of  degrees,  such 
as  those  carried  out  in  Lapland  and  Peru.  M.  C.  Wolf,  of  the  French  Institute, 
has,  however,  been  so  fortunate  as  to  light  on  a  passage  in  the  Journal  des  ohserva- 
iions  of  J.  D.  Csssini,  which  enables  the  toise  of  Picard  to  be  restored.  A  short 
aooDunt  of  this  discovery  is  given  by  him  in  the  Bevue  Scientifique  for  August  14 
Isst.  In  his  book,  *  De  la  Mesure  de  la  Terre '  (1671),  Picard  announces  that  steps 
would  be  taken  to  keep  a  record  of  the  length  of  the  Paris  toue,  and  of  the  pendulum 
beating  seconds,  at  the  Paris  Observatory ;  but  although  it  has  been  known  that 
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in  1682  the  Academy  of  ScieDces  dlBcassed  the  question  of  lowering  the  gnomon 
of  the  observatory  so  that  its  height  should  exactly  equal  ten  times  the  length  of 
such  pendulum,  it  has  hitherto  remained  doubtful  whether  this  idea  was  carried 
out.  The  passage  from  J.  D.  Casaini's  journal  relates  that  on  March  12, 1682,  the 
writer,  together  with  MM.  Picard  and  de  la  Hire,  measured  exactly  the  hdght  of 
the  southern  window  of  the  large  hall  of  the  observatory,  which  had  been  altered 
so  as  to  exactly  equal  ten  times  the  length  of  the  pendulum  beating  seoonda.  The 
height — 4405  lines  on  the  basis  of  the  toiw  used  by  Picard — was  fixed  as  the  height 
of  the  base  of  the  gnomon.  Now,  as  the  same  height  was  given  by  Jacques 
Cassini  (son  of  the  above)  at  4400  lines,  the  means  are  at  hand  for  comparing  the 
lengths  of  the  taiae  of  Picard  and  the  toise  of  CSassini  (the  younger).  The  latter 
aavant  caused  31  rules,  each  measuring  one-tenth  the  height  of  the  gnomon,  to  be 
let  into  the  marble  along  the  length  of  the  meridian,  where  they  remain  to  this 
day,  thus  supplying  a  tangible  test  of  the  length  of  the  pendulum  as  given  by 
Picard.  M.  Wolf  explains  the  divergence  in  length  between  the  Unse  of  Picard  and 
that  of  his  successors^  by  supposing  that  subsequently  to  his  time  friction  had 
enlarged  the  space  between  the  perpendicular  pegs  of  the  standard  fixed  at  the 
Grand  Chdtelet  in  1668,  from  which  all  others  were  derived. 

Tnrkish  Sea-Book  of  the  Tw^ij^n  Ocean. — As  a  contribution  to  the  celebra- 
tion of  the  discovery  of  the  sea-route  to  India,  the  Vienna  Geographical  Sodety 
has  published  a  German  translation  of  the  topographical  chapters  of  the  '  Mohity' 
or  '  Mirror  of  the  Indian  Seas,'  compiled  by  the  Turkish  admiral,  Seidi  Ali,  in  the 
year  1554.    The  translation,  made  for  the  first  time  into  the  German  language,*  is 
by  Dr.  M.  Bittner,  whilst  an  introduction  giving  a  clear  account  of  the  work  and 
its  author,  together  with  a  series  of  maps  in  which  an  attempt  is  made  to  reoon-  ^ 
struct  the  maps  of  the  period  from  the  data  supplied  by  Seidi  Ali,  is  contributed 
by  Dr.  W.  Tomaschek.    The  author  was  personally  acquainted  with  the  Eastern 
seas  from  his  command  of  the  Turkish  fleet  in  those  waters  during  the  conflicts  of 
the  Turks  with  the  Portuguese,  and  in  the  '  Mohit,'  which  is  a  veritable  mine  of 
topographical  information,  he  has  both  collected  together  a  mass  of  material  derived 
from  Arabic  sailing  directions,  mostly  of  a  date  anterior  to  the  arrival  of  the 
Portuguese,  and  also  added  much  from  his  own  knowledge.      The  work  is  of 
spedal  value  as  facilitating  a  comparison  of  the  nautical  science  of  the  Arabs  with 
that  of  the  Portuguese  which  soon  took  its  place.    Whereas  a  general  agreement  in 
the  nomenclature  is  to  be  noticed,  the  *  Mohit '  records  many  ancient  names  which 
had  no  place  on  the  later  Portuguese  charts.    An  instance  of  this  is  the  localiiation 
by  Seidi  Ali,  of  Fansur,  the  famous  port  for  the  export  of  camphor  on  the  west 
coast  of  Sumatra,  mentioned  by  Marco  Polo,  whilst  its  site  was  quite  unknown  to 
the  Portuguese.    The  work  is  divided  into  ten  chapters,  many  of  which  deal  with 
questions  of  astronomy,  the  division  of  time,  and  so  forth.     The  topographical 
chapters  now  published  are  the  fourth,  which  contains  minute  descriptions  of  the 
Indian  coasts  and  of  the  islands  of  the  Eastern  seas ;  and  the  sixth,  whioh  givea 
the  latitudes  of  a  large  number  of  places  visited  by  mariners,  by  means  of  altitudes 
of  the  pole  star  and  other  northern  stars.    Dr.  Tomaschek  gives  a  chapter  on  the 
reconstruction  of  the  maps  from  the  data  furnished  by  the  '  Mohit.'    The  points  of 
the  compass  were  roughly  indicated  among  the  Arab  navigators  by  the  rising  and 


*  The  topographical  chapters  of  the '  Mohit '  were  published  in  1894  by  Dr.  Bonelli 
in  the  SendicotUi  deUa  BecUe  Aoademia  dei  Lincei,  whilst  some  extracts  were  given  in 
the  Journal  of  the  Atiatio  Society  of  Bengal  (vols.  3,  5,  6,  7),  but  a  complete  lepco- 
duotion  of  the  work,  of  whioh  only  two  manuscripts  are  known  to  exist,  is  still  a 
desideratum. 
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setting  points  of  certain  stars  (oompass-stars),  of  whioh  there  were  fifteen,  supply- 
ing, in  conjunction  with  the  north  and  south  poles,  a  means  of  defining  thirty-two 
different  bearings.  These  are  employed  by  the  '  Mohit '  for  the  description  of 
the  Tariooa  coasts,  and  the  data  when  transferred  to  the  map  prove  surprisingly 
exact.  The  latitudes,  as  already  mentioned,  are  defined  by  the  altitudes  of  certain 
northern  stars,  and  are  reckoned  in  iaha  (fingers  or  thumbs),  a  term  which  originated 
in  the  primitiTe  measurement  of  altitudes  by  holding  the  arm  at  full  length  and 
reckoning  the  number  of  thumb-breadths  subtended  by  any  given  angle.  The 
statements  of  Seidi  Ali  allow  the  isia  to  be  estimated  with  precision  at  1^  42'  50^', 
so  that  his  latitudes  can  at  once  be  reckoned  in  degreea  His  tables  give  lists  of 
I^aoes  for  every  quarter  isba  from  eleven  isba  of  the  pole-star  to  one  isba  of  the 
body  of  the  Gieat  Bear,  embracing  roughly  the  space  between  the  tropics.  In  the 
mora  frequented  regions  the  mazimimi  error  is  as  low  as  25'  42*48".  Longitudes 
are,  of  course,  not  given,  but  some  lists  of  distances  in  an  east  and  west  direction 
supply  their  place.  For  purposes  of  comparison  Dr.  Tomaschek  gives  maps  based 
€01  Portuguese  authorities,  side  by  side  with  those  reconstructed  from  the  data  of 
the  '  Mohit.' 
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Justin  Winsor. 

By    THE    President. 

Among  the  Honorary  Members  of  this  Society  who  have  been  recently  elected,  few 
have  been  so  distinguished  in  literature,  none  have  been  so  helpful  to  me  in  my 
duties  connected  with  the  Society's  work,  as  the  late  Mr.  Justin  Winsor,  Librarian 
of  Harvard  College,  whose  sudden  death  we  now  deplore.  Mr.  Winsor  belonged  to 
an  old  colonial  family,  and  was  descended  from  one  of  the  first  settlers  in  Massa- 
chusetts. He  devoted  much  of  his  time,  from  an  early  age,  to  a  study  of  the  history 
of  New  England,  and  latterly  to  the  history  of  America  generally ;  but  his  most 
prominent  and  useful  public  services  were  connected  with  the  organization  of 
libraries,  and  with  utilizing  them  for  the  public  to  the  utmost  possible  extent.  He 
was  superintendent  of  the  Boston  Library  from  1868  to  1877 ;  and  the  lead  he  had 
taken  in  the  devek^iment  of  public  libraries  for  popular  use,  led  to  his  election  as 
president  when  the  American  Library  Association  was  founded  in  1876,  an  office 
which  he  held  for  ten  years  in  succession.  During  the  last  twenty  years  of  his  life 
Mr.  Winsor  was  Librarian  of  Harvard  College,  and  his  position  enabled  him  to  be 
of  great  service  to  old  and  young,  in  directing  their  researches  and  giving  them 
advice  and  assistance.  His  ever-ready  sympathy,  his  kindness  and  good  nature, 
were  highly  appreciated  by  a  wide  circle  of  friends  and  acquaintances.  His  plan 
of  editing  such  works  as  the  '  Memorial  History  of  Boston '  and  the  '  Narrative  and 
Oitical  History  of  America/  was  very  happily  conceived.  While  the  whole  scheme 
was  matured  and  arranged  by  himself,  he  secured  the  services  of  several  writers 
who  had  spedal  acquaintance  with  the  various  sections,  and  who  prepared  them 
under  his  editorship,  and  with  his  ever-ready  advice  and  help.  In  knowledge 
respecting  several  sections  of  the  '  History  of  America,'  Mr.  Winsor  was  himself 
without  a  rival ;  and  it  was  appropriate,  and  even  necessary,  that  he  should  under- 
take the  aocoimt  of  works  relating  to  America  in  libraries  and  bibliographies,  the 
early  description  of  the  New  World,  and  the  pre-Columbian  exploration,  as  well 
as  tiie  chapters  on  early  cartography.    But  his  inexhaustible  stores  of  information 
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are  met  with  throughout  the  critical  essays  which  form  such  a  speoial  feature  of 
this  great  and  important  work. 

Mr.  WiDSor's  '  Christopher  Columbus '  was  published  in  ISDl,  his '  Career  to 
Frontenac '  in  1894,  and  his  '  Mississippi  Basin '  in  1895.  His  shorter  publications, 
in  reviews  and  magazines,  are  exceedingly  numerous,  and  always  throw  fresh-  light 
on  some  disputed  question  in  geographical  history  or  cartography. 

Mr.  Winsor  had  the  great  merit  of  seeiug  very  clearly  the  absolute  necessity  for 
studying  geography  in  order  to  appreciate  the  course  of  history.  He  did  me  the 
honour  of  dedicating  to  me  his  last  work  on  the '  Mississippi  Basin,'  and  in  his 
dedication  he  expresses  his  view  on  that  poiat  with  the  terse  yigoor  which 
characterizes  his  style.  He  remarks,  ''You  know  how  the  physiography  of  a 
continent  influences  its  history,  how  it  opens  avenues  of  discovery,  directs  lines  of 
settlement,  and  gives  to  the  natural  rulers  of  the  earth  their  coign  of.  vantage. 
I  would  not.  say  that  there  are  not  other  compelling  influences,  but  no  other 
control  is  so  steady.  If  we  appreciate  such  a  dominating  power  in  subjecting  the 
earth  to  man^s  uses,  we  cannot  be  far  from  discerning  the  pith  of  history,  particulariy 
of  those  periods  which  show  the  work  of  pioneers."  It  is  his  clear  i)erception  of  the 
necessity  for  treating  history  from  this  point  of  view,  which  gives  special  value  to 
Mr.  Winsor's  more  recent  works.  As  a  geographical  historian,  combining  profound 
knowledge  with  a  clear  perception  of  the  correct  treatment  of  his  subject,  Mr.  Winsor 
had  few  equals.  He  strove  with  all  his  might,  and  with  single-minded  zeal,  to  make 
the  great  libraries  of  Boston  and  Cambridge  widely  useful,  and  the  inquiries  of 
students  always  received  from  him  the  most  prompt  and  courteous  attention. 
While  his  loss  will  be  severely  felt  by  scholars  and  students,  it  will  be  mourned  by 
a  wide  circle  of  friends,  both  in  the  United  States  and  throughout  Europe. 


Ernest  Giles. 

Ernest  Giles,  whose  death  at  Coolgardie  in  Western  Australia  was  announced 
by  telegraph  at  the  end  of  November  last,  was  one  of  the  most  persevering  and 
successful  of  the  band  of  explorers  who,  after  the  completion  of  the  Australian 
trans-continental  telegraph-line  from  Adelaide  to  Port  Darwin,  were  the  first  to 
shed  light  on  the  vast  unknown  interior  of  the  western  half  of  the  continent,  lying 
between  that  line  and  the  Swan  river  settlements  on  the  west  coast. 

Bom  at  Bristol  about  the'year  1847,  Ernest  Giles  was  educated  at  Christ^sSk)8pitaI, 
and  on  leaving  school  joined  his  parents  in  South  Australia,  whither  they  had 
already  emigrated.  On  the  migration  of  his  family  to  Victoria,  he  for  a  time  held 
posts  in  the  post  office  and  county  court  at  Melbourne.  The  untrammelled  Ufo  in 
the  Australian  bush  early  possessed  for  him  a  powerful  attraction,  and  his  eager 
perusal  of  narratives  of  voyages  and  discoveries,  including  those  of  the  pioneers  of 
Australian  exploration,  aroused  in  him  an  ardent  desire  to  emulate  thdr  expk^ts 
by  traversing  the  vast  extent  of  territory  still  remaining  a  blank  on  the  maps  of 
Australia.  Want  of  means,  however,  for  a  long  time  stood  in  the  way  of  the 
realization  of  his  dreams.  For  some  years  he  gave  his  attention  to  stock-raising  in 
the  colonies  of  New  South  Wales  and  Queensland,  and  it  was  not  until  1872,  after 
he  had  had  the  good  fortune  to  meet  the  late  Baron  von  Mueller,  and  to  receive 
his  warm  encouragement  for  the  projects  he  had  at  heart,  that  he  was  able  to  take 
the  field  as  an  explorer.  The  fimds  collected  by  that  well-known  patron  of 
Australian  discovery,  together  with  supplies  contributed  by  his  brother-in-law,  Vt, 
G.  D.  Gill  of  Melbourne,  supplemented  from  his  own  resources,  enabled  him  in  that 
year  to  equip  an  expedition,  which  was  to  start  from  Chambers*  Pillar,  near  the 
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Fioke  nrer,  for  the  unknowxir  country  to  the  west  of  the  telegraph-line.    In  this 
enterprise  he  was  joined  hj  Mr.  S.  Carmichael,  whom  he  had  met  in  Melbourne. 

At  this  time  neither  Warburton»  Forrest,  nor  Gt>s8e  had  made  their  important 
journeys  in  the  interior  of  Western  Australia,  so  that  to  Mr.  Giles  belongs  the 
credit  of  initiating  the  exploration  of  the  western  interior,  although  on  this  first 
journey  Ixo.  was  unable  to  penetrate  more  than  about  300  miles  from  his  starting- 
poin.t.  The  country  became  very  unpromising,  but  a  geographical  discovery  of 
some  importance  was  that  of  the  extensive  swamp  i^amed  by  its  discoverer  Lake 
Amadous,  although  this  subsequently  proved  smaller  than  was  originally  supposed. 
The  remarkable  natural  features  Ayers'  Rock  and  Mount  Olga,  colossal  remnants 
of  an  ancient  geological  formation,  were  also  sighted  during  this  journey,  and  some 
new  ranges  of  mountains,  well  grassed  and  permanently  watered,  were  discovered 
west  of  the  head- waters  of  the  Finke.  .    . 

On  his  return  from  this  journey,  Qiles  found  that  two  other  expeditions  had 
been  set  on  foot  by  Sir  Thomas  Elder  and  the.  South  Australian  Grovernment,  re- 
spectively under  the  command  of  Colonel  Warburton  and  Mr.  Gosse.  This  news 
spurred  him  to  fresh  efforts,  and  with  the  help  of  Baron  von  Mueller,  and  of  a  bmall 
grant  from  the  Government  of  South  Australia,  be  was  soon  again  in  the  field,  this, 
time  accompanied  by  Mr.  W.  H.  Tietkens  and  two  other  '*  whites.*'  A  start  was 
made  on  August  4, 1873,  from  Ross's  water-hole  on  the  Alberga  in  about  27^  Sw  lat.; 
and  the  direction  taken  led  generally  a  little  north  of  west.  This  expedition  in- 
volved excessive  toil  and  hardships  owing  to  the  inhospitable  nature  of  the  country 
traversed,  and  proved  fatal  to  one  of  Giles'  companions,  Gibaon,  who  missed  the 
track  and  was  never  afterwards  heard  of.  The  leader  himself  narrowly  escaped  i^ 
similar  fate,  having  to  make  his.  way  back  to  camp  alone  and  on  foot  from  the 
furthest  point  reached  in  the  spinifex  desert,  several  days  being  passed  entirely 
without  food,  and  with  the  scantiest  supply  of  water.  The  turning-point  was 
in  about  126°  E.,  or  far  to  the  west  of  the  West  Australian  boundary. 

On  both  these  expeditions  Giles  had  used  horses — Warburton's  and  Gosse's 
expeditions  having  been  supplied  with  camels— and  the  result  proved  the  un- 
suitability  of  horses  alone- for  the  exploration  of  the  western  deserts  of  Australia. 
He  therefore  obtained,  through  Baron  von.  Mueller,  an  introduction  to  Sir  Thomas 
Elder,  then  the  only  camel-owner  in  Australia,  who  soon  agreed  to  supply  the 
njQcessary  camels  for  a  new  expedition.  The  journeys  of  Warburton  and  Forrest 
had  by  Uus  time,  drawn  t.woii(arrow  threads  across  the  unknown  interior  of  Western, 
Australia,  in  it^  northern  ai^d  central  portions,  and  the  work  entrusted  to  Giles  w.as 
to  dor  the  same  fpr  the. more  squthem  region  by  striking  across  from  east  to  west 
on  i^bout  the  29th  parallel  After  a  preliminary  visit  to  the  country  at  the 
head  of  the  great  Austn^ian  bight,  Giles  proceeded  across,  the  barren  region  west 
of  Lake  Torrens  to  Beltana,  Sir  Thomas  Elder's  cattle  station,  where  he  organized 
his  fourth  and  most  ipaportant  expedition,  on  which  the  whole  width  of  the  in^rior 
desert  was  twice,  tnkversed  in  its  fullest  extent.  The  westward  section  of  this 
exp0dition,  which  may  almost  be  considered:  as  two  separate  journeys,  is  described 
in  the.  Society's  Jbt^mo^  for.  X876, 

Accompanied  by  Messrs.  TietJi^ens  and  Xoungj  with  two  other  white  men,  an  Afghan 
camel-fdiiver,  and  twenty-two  ciimels,  Giles  set  out  from  Port  Augusta  on  ;May.  23, 
18759  and  passiUg  round  the  north.end  of  Lake  Gairdner,  soon>  plunged  into  the  region 
of  scrub,  sandhills,  and  spinifex^  ^hich  continued,  with. few  intermissions,  until  the 
settled  regions  of  Western  Australia  were  reached.  :  The  country  was,  as  a  whole, 
of  the  most. wretched,  desciiptlon,  and  not  a  trace  of  land  possessing  any  agricultural 
>»luis.  was  met  with.  Water-holes  were  fortunately  found  at. long  intervals,  but 
between  Boundary  dam,  near  the  frontier  of  Western  Australia,  and  Queen  Victoria 
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spring,  in  about  123^  E.  lat.,  a  distance  of  325  miles,  which  it  took  sixteen  days 
to  trayerse,  not  a  drop  of  water  was  found. 

Having  safely  reached  Perth,  after  one  of  the  most  brilliant  desert-journeys  on 
record,  GKles  set  about  preparing  for  the  return  march,  on  which  he  hoped  to  connect 
the  known  portions  of  West  Australia  with  the  terminus  of  his  unfortunate  expedi- 
tion of  1873-74.  Messrs.  Tietkens  and  Young  both  elected  to  return  home  by  sea. 
Proceeding  to  Champion  bay,  the  expedition  struck  north-east  for  the  head-waters 
of  the  Ashburton,  discorering  en  route  some  good  pastoral  country.  The  eastern 
limits  of  the  basin  of  this  rirer  were  for  the  first  time  determined,  and  beyond  this 
the  party  again  plunged  into  the  open  rolling  desert  of  sandhills  and  spinifex,  which 
proved  hardly  less  inhospitable  than  that  previously  traversed  to  the  southward. 
At  one  part  a  space  of  ten  days  elapsed  without  a  drop  of  water  being  seen.  The 
Alfred  and  Marie  range,  sighted  in  1874,  was  crossed,  and  the  route  continued  by 
the  Bawlinson  and  Petermann  ranges,  south  of  the  Amadeus  swamp,  to  the  tele- 
graph-line in  the  neighbourhood  of  the  Alberga. 

A  minor  expedition  in  1882,  in  the  region  west  of  the  Peake  telegraph  station, 
completed  Giles'  work  as  an  Australian  explorer — work  which  guned  him  the 
gold  medal  of  the  Royal  Geographical  Society  in  1880,  and  a  decoration  and  diploma 
of  knighthood  from  the  King  of  Italy.  For  the  extent  of  unknown  country  traversed, 
his  explorations  can  hardly  be  matched  by  those  of  any  other  Australian  pioneer, 
and  though,  unfortuoately,  they  did  not  open  up  any  large  tracts  of  country  of 
value  to  the  settler,  the  inhospitable  nature  of  the  scene  of  his  labours  in  itself 
brings  into  clear  relief  the  qualities  of  endurance  and  daring  which  enabled  him 
to  disclose  its  secrets.  In  addition  to  various  official  reports,  a  connected  account 
of  his  travels,  written  in  a  bright  and  interesting  style,  was  published  in  1889. 
Giles  was  a  life  member  of  the  Society,  which  he  joined  in  1877. 
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The  Discovery  of  Australia. 

In  Major's  introduction  to  the  Hakluyt  Society's  volume  'Early  Voyages  to 
Australia,'  on  p.  64,  he  sums  up  the  results  he  has  arrived  at  by  saying,  ^  Our 
surmises,  therefore,  lead  us  to  regard  it  as  highly  probable  that  Australia  was 
discovered  by  the  Portuguese  between  the  years  1511  and  1529,  and  almost  to 
a  demonstrable  certainty  that  it  was  discovered  before  1542."  The  reasons  for 
this  are  briefly — there  exist  French  maps,  and  only  French  maps  as  early  as  1542, 
which  give  the  outline  of  a  country  that  is  certainly  Australia ;  on  this  outline 
map  are  certain  Portuguese  names  (p.  59),  which  show  that  the  discoverers  were 
Pcvtuguese. 

I  venture  to  think  that  the  Portuguese  did  not  discover  Australia ;  their  official 
histories,  which  are  very  full  on  all  new  voyages,  never  mention  such  a  hctf  and 
there  was  no  reason  for  special  silence  in  regard  to  it.  The  passage  quoted  later 
from  Couto,  who  wrote  about  1596,  shows  that  at  that  late  date  their  informatioD 
r^arding  Australia  was  of  the  vaguest  and  most  fragmentary  character. 

The  problem  therefore  is,  how  did  the  French  obtain  £he  Informatioa  that 
enabled  them,  and  them  alone,  to  map  the  Australian  coast?  and  if  they  did  not 
obtain  it  from  Portuguese  sources,  how  are  the  Portuguese  names  on  the  m^>  to 
be  explained?  With  diffidence,  I  would  suggest  that  the  explanation  should  be 
sought  in  the  French  expedition  with  Portuguese  captains  and  pilots  that  virited 
the  East  about  1527.  The  dates  agree,  and  the  presence  of  the  Portuguese  officers 
would  account  for  the  names. 
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It  will  be  better  to  bring  together  what  is  known  of  this  French  expedition 
from  Portuguese  sources.  Graspar  Correa  has  the  most  detailed  account,  and  I  will 
abridge  what  he  says.  I  will  then  give  corroborative  notices.  Correa  went  to  the 
East  in  1513,  and  lived  there  continually  till  after  1566 ;  the  date  of  his  death  is 
UDcertain.  He  was  at  Diu  in  the  commencement  of  1531.  His  history  was,  how- 
eveTy  not  printed  until  1858,  and  has  not  been  borrowed  from  by  either  earlier  or 
later  historians. 

Correa,  vol.  iii.  p.  238,  referring  to  the  year  1528 : 

"  In  the  year  1527  there  left  France  three  vessels  armed  as  corsairs,  and  they 
joomeyed  towards  India.  At  sea  one  of  them — of  which  Stephen  Dias  Brigas,  a 
pilot  and  Portuguese,  was  the  captain — separated  from  the  others  and  reached  Diu 
with  forty-eight  men;  the  ship  had  much  artillery,  and  60  of  the  crew  had  died. 
When  he  got  there  the  captain  Brigas  went  on  shore,  and  feigned  that  he  was  but 
a  messenger  sent  by  another  who  remained  on  board,  and  told  those  in  the  boat 
that  if  they  were  questioned  they  should  say  the  captain  was  on  the  ship,  and 
that  he  was  his  servant.  He  went  to  the  captain  of  Diu,  who  was  then  called 
Camalmaluqo  (Kamalu-1-mulk  ?),  and  told  him  the  captain  of  the  vessel  wanted 
his  safe  conduct  to  sell  the  merchandise  he  had  on  board  and  buy  that  of  the  town, 
and  that  he  was  ready  to  pay  customs  as  a  strapge  merchant;  that  he  had  never 
visited  these  parts  before,  and  that  he  was  the  vassal  of  a  great  king  with  whom 
he  should  make  friendship.  The  captain  of  Diu  asked  him  whether  he  was  an 
ally  of  the  Portuguese,  and  he  replied  that  he  knew  them,  but  had  not  yet  met 
them.  The  Moor  told  him  he  was  pleased  to  see  him,  and  that  he  could  trade 
in  the  city  with  full  security,  and  as  a  safe  conduct  gave  him  an  arrow  from  his 
quiver,  which  is  the  customary  form  of  royal  security.  On  this  Brigas  returned 
to  his  ship,  and  told  the  crew  they  might  buy  and  sell.  With  the  Moor  captain 
were  some  renegade  Portuguese,  who  were  asked  of  what  nationality  were  those 
of  the  ship,  and  they  said  French,  who  came  from  a  country  called  France,  with- 
out any  licence,  to  rob  whoever  they  found  on  the  sea ;  that  they  were  thieves, 
and  that  if  the  Portuguese  caught  them  they  would  kill  them  as  if  they  were  Turkf. 
The  Moor  held  his  tongue,  and,  seeing  the  French  were  ragged  and  dirty  vagabonds — 
who  ranged  the  streets  and  frequented  taverns  to  drink  country  liquor,  who  had 
no  merchandise,  and  only  sold  hatchets  and  knives  and  swords  and  matchlocks, 
all  articles  of  iron,  but  no  merchantable  goods,  and  bought  stamped  cloths  to  clothe 
themselves,  and  their  only  trade  eating  and  drinking — he  wrote  all  to  his  lord,  the 
King  of  Cambay  *  (Guzerat).  When  the  king  heard  this,  he  sent  foists  to  the  ship 
and  brought  away  Brigas  and  all  the  crew,  leaving  the  vessel  empty,  and  put  them 
in  a  house  well  guarded.  He  took  out  of  the  ship  all  that  was  in  it,  chiefly  artillery, 
large  and  small  and  white  arms,  and  lay  it  aground  in  the  channel ;  it  was  about 
250  tons,  and  very  rotten.  When  this  ship  was  crossing  the  Gulf  (Arabian  sea) 
to  Diu,  one  of  our  ships  coming  from  Malindi  met  it  and  tried  to  get  near  it, 
but  it  sailed  away,  as  it  was  a  good  sailer,  and  the  French  did  not  speak  with  us. 
Perhaps  Brigas  had  no  quarrel  with  us,,  and  preferred  robbing  the  Moors.  The 
king  sent  for  Brig^  and  the  French,  and  told  them  to  turn  Moor  and  serve  him, 
and  that  he  would  pay  and  patronize  them,  and  that  be  had  no  work  for  them 
in  his  country  if  they  were  not  Moors,  and  those  who  would  not  turn  he  would 
order  to  be  killed.  To  this  the  captain  Brigas  answered,  *  Lord,  we  are  in  your 
hands  and  under  your  feet,  but  you  cannot  act  thus  with  justice,  for  we  have  your 
royal  security.  On  me  you  can  work  your  will,  for  I  will  not  turn  Moor.  These 
others  can  do  as  they  please.'      When  the  others  heard  the  king's  words  they 


*  At  this  time  Sultan  Bahadar. 
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were  afraid  that  he  would  kill  them,  and  said  to  Brlgas  that  they  should  obey  the 
order,  and  God  would  fiod  the  remedy,  who,  since  He  had  brought  them  hero, 
would  not  cause  their  deaths.  Then  they  all  conformed  to  save  their  lives  and 
turned  Moor,  and  all  died  Moors.  The  king  gave  a  robe  to  Brigas,  and  gave  him 
pay,  and  always  had  him  with  him.  The  others,  as  they  were  low  men,  were 
debauched,  and  the  king  sent  them  to  Ghampaner  to  work  on  the  fortifications, 
since  they  were  not  men  to  let  roam  freely.  Brigas  was  a  good  servant  before  the 
king,  who  was  gracious  to  him,  and  afterwards  ordered  him  to  marry  a  Spanish 
woman  called  the  Marqueza,  who  was  captured  in  one  of  our  galleys  that  was 
taken  by  a  Mecca  (Ked  sea)  ship  that  was  going  to  Diu  in  the  time  of  the  Grovernor 
Dom  Duarte,  as  I  have  related  before  in  its  proper  place,  and  they  were  long 
married,  and  Brigas  died  a  good  Christian,  and  the  woman  was  afterwards  freed 
from  her  captivity  when  Nuno  da  Cunha  had  a  fortress  in  Dia,  as  I  will  tell  when 
the  time  comes. 

**  Another  of  the  ships  separated  near  the  Gape  of  Good  Hope  towards  the  south, 
going  it  knew  not  where,  and  touched  land  on  the  Sumatra  coast,  whence  it  went 
to  the  Island  of  Gold  where  all  the  sand  of  the  shore,  large  and  small,  was  of  gold,' 
and  the  land  very  fertile,  and  great  woods  and  rivers  of  fresh  water,  and  the  people 
naked  and  bestial,  with  coverings  made  of  leaves,  who  did  not  prevent  anything 
being  taken  away.  They  loaded  what  gold  they  pleased,  and  started  for  they 
knew  not  where,  and  the  winds  carried  them  to  the  Snmatra  coast,  very  broken, 
with  the  greater  part  of  the  crew  sick  or  dead,  and  the  ship  leaking  so  that  she 
was  foundering,  they  ran  her  towards  the  shore  to  beach  her,  when  she  struck  on 
a  shoal  and  was  wrecked.  Those  who  could  work  got  out  the  boat  and  reached 
the  shore  with  a  lot  of  gold  they  put  in  her ;  on  the  land  they  were  killed  by  the 
fishermen,  who  took  their  gold.  The  merchants  from  Sumatra  told  this  tale  in 
Malacca,  and  the  whole  country-side  spoke  of  this  boat  the  fishermen  found  filled 
with  gold,  and  with  a  crew  that  spoke  like  Bombardiers,*  of  whom  they  took  one 
to  the  king  of  that  country,  who  impaled  him,  as  he  said  he  could  not  find  hia  way 
back  to  the  Island  of  Gold.  Thus  was  discovered  that  Island  of  Gt)ld,  and  by  this 
it  was  known  t  t)iat  this  ship  was  of  the  fleet  in  which  Brigas  sailed. 

''The  third  ship  reached  the  island  of  St.  Lawrence  (Madagascar),  and,  struck  by 
a  storm,  found  shelter  in  a  bay  with  kindly  people  on  shore,  who  dealt  well  by 
them ;  they  refitted  their  ship,  and  traded  with  hatchets  and  iron  goods  and  cloths, 
and  bought  pppper — old  and  weak,  which  seemed  to  have  been  wild  pepper,  and 
smelling  woods  that  are  a  bad  imitation  of  sandal  wood,  and  with  cinnamon,  all 
of  little  value,  and  they  thought  they  had  got  to  India.  When  they  started 
they  returned  by  the  way  they  came,  and  watered  at  St.  Helena,  where  they  picked 
up  three  of  our  men  who  had  deserted  from  cargo-ships  in  which  they  ware 
prisoners  banished  to  the  Brazils,  and,  starting  again,  reached  France  at  the  port  of 
Neypa,:t  whence  they  started.  When  it  was  found  their  goods  were  false  and  bad, 
they  did  not  try  again  this  labour,  for  they  were  corsairs  who  sought  what  they 
could  rob.  The  Portuguese  who  came  back  with  them  were  pardoned  of  the 
banishment  to  which  Lopo  Yaz  had  condemned  them  for  going  with  mutineers  in 
Indb,  and  they  told  the  king  all  about  this  ahip.** 

There  are,  then,  two  points:  first,  the  statement  that  there  was  a  French 
expedition  that  left  France  in  1527,  and  that  one  of  the  ships  composing  it  was 
iodt  on  Samatra  after  discovering  the  Island  of  Gold.  Assuming  this  to  be  correct, 
the  second  point  is,  where  is  this  Island  of  Gold,  and  what  id  its  present  name  ? 

*  That  is,  unlike  Portuguese.    Bombardiers  were  usually  Flemings, 
t  Q'lery  by  speech  of  crew  ? 
X  Dieppe. 
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As  to  the  first  point,  Correa's  narrative  is  very  detailed,  and,  with  the  exception 
of  a  minor  matter  to  be  noticed  later,  bears  on  the  face  of  it  an  appearance  of  truth. 
In  the  case  of  the  first  ship,  we  know  that  Correa  was  at  Diu  within  two  and  a  half 
years  of  its  reaching  there.  We  also  know  that  many  of  the  crew  were  living  from 
whom  he  could  have  learned  the  facts.  He  tells  us,  in  a  later  part  of  his  history,  that 
the  surviving  members  of  the  crew  were  with  Sultan  Bahadar's  (king  of  Guzerat) 
army  at  Mandishwar,  when  in  1634  he  was  defeated  by  the  Emperor  Humayun  of 
Dehli.  Now  Castanheda,  who  came  out  to  India  in  1528,  though  he  does  not  giv^ 
a  detailed  account  of  this  Diu  ship,  corroborates  Correa  in  a  curious  way.  In 
Book  yiii.  chap.  94,  p.  226,  speaking  of  the  camp  at  Mandishwar,  he  says  that  in 
Sultan  Bahadar's  army  were  **  30  Frenchmen  who  came  to  Diu  in  Brigas*  ships.** 
Now,  the  forty-eight  Frenchmen  of  Correa  in  1528  would  certainly  have  dwindled 
to  at  most  thirty  in  1534.  Barros  mentions  this  Diu  ship.  Decade  IV.  Book  iii. 
chap.  2,  when  he  says  that  Brigas*  ship  reached  Diu  in  1527 ;  *  and  also  in 
Decade  IV.  Book  iii.  chap.  4,  he  mentions  that  Bartholomew  Freire  had  met  a 
French  ship  with  a  Portuguese  master  Brigas.  Now,  Freire's  ship  had  reached  the 
African  coast  in  November,  1528,  and  this  date  confirms  the  account  of  Correa.  As 
to  the  third  ship,  the  one  that  touched  at  Madagascar,  I  have  only  found  a  mention 
in  Correa.  vol.  iii.  p.  385,  where  it  is  said  that  in  1530  a  Frenchman  who  had  been 
left  in  Madagascar  by  a  French  ship  was  found  and  taken  off;  and  a  note  to  Barros, 
Decade  IV.  Book  v.  chap.  6,  confirms  this,  and  says  that  the  Frenchman  was 
rescued  by  Diogo  da  Fonseca  (nee,  however,  Barros,  Decade  IV.  Book  iii.  chap.  2, 
where  it  is  said  that  the  Frenchman  bad  only  been  left  on  Madagascar  in  1529). 
As  to  the  third  ship  (which  is  the  second  of  Correa's  narrative),  the  note  to  Barros 
above  quoted,  after  meotioning  the  Diu  and  Madagascar  ships,  goes  on,  **  Of  the  third 
the  captain  and  pilot  was  a  Portuguese,  of  Villa  de  Conde,  who  called  himself  the 
Rusado,  which  ship  was  lost  in  a  bay  on  the  west  side  of  the  island  of  Sumatra, 
near  Panaajii,  a  city  of  the  king  of  the  Batos,  who  got  from  it  some  artillery, 
which  he  used  against  the  king  of  Achin  in  the  year  1539.** 

This  French  expedition  is  also  mentioned  in  another  work,  which  is  certainly 
not  pober  history,  but  which,  published  in  1614,  and  referring  to  1539,  brings 
together  in  a  romance  many  traditions  of  that  time — I  refer  to  the  '  Peregrlna9C>e8  *  of 
Feroad  Mendez  Pinto.  The  author  of  this  work,  in  chapter  15,  says  that  he  saw 
among  the  artillery  of  the  kiog  of  the  Batos,t  in  Sumatra,  two  camels  and  one  half 
espera  in  bronze,  with  the  arms  of  France  on  them,  which  in  the  year  1526,  when 
Lopo  Vaz  de  Sampayo  was  governing  India,  were  obtained  from  a  French  ship, 
whose  captain  and  pilot  was  a  Portuguese  of  Villa  de  Coude,  who  was  called  The 
Roeada  A^ain,  in  chapter  20  the  same  author  says,  speaking  of  the  geographical 
inquiries  he  had  made  in  Sumatra,  "And  also  I  discovered  the  bay  in  which 
was  lost  the  Bosado,  captain  of  a  French  ship,  and  companion  of  Brigas,  captain 
of  another  ship,  which  put  in  to  Diu  in  1529,  while  Sultan  Bahadar,  king  of 
Cambay,  was  living.  All  the  French  in  that  one  became  Moors,  who  were  82  in 
number,  whom  the  king  took  in  1533  as  gunners  in  the  war  he  had  with  the  king 
of  the  Mogols,  where  all  died  and  none  re  nained  alive." 

The  dates  1526  and  1529  are  traditional  and  incorrect.  Considering  all  these 
accounts,  we  may  take  it  tiiat  Correa  was  light  when  he  says  that  a  French  ezpedi- 
tin  of  some  kind,  coneisiing  of  three  shipp,  did  go  to  the  East  in  1527,  and 
that  of  the  three  ships  one  was  lust  on  the  coast  of  Sumatra.  Correa  having  been 
Ahown  to  be  correct  thus  far,  we  may  go  a  step  further,  and  say  that  probably  he 


*  This  is  incorrect,  as  the  next  quotation  from  Barros  shows 
t  For  tiie  people  called  Battas,  see  Yule's  *  Glossary  S.V.' 
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was  correct  when  he  says  that  this  Sumatra  ship  had  made  some  discoveries  beyond 
the  island  of  Sumatra  itself.    He  calls  the  land  discovered  the  Island  of  Gold. 
What  light,  then,  do  the  Portuguese  historians  throw  on  this  name  Island  qf  Qold  f 
This  brings  us  to  the  second  point.     In  his  description  of  this  island  Oorrea  has 
departed  from  the  appearance  of  truth  which  obtained  in  the  rest  of  his  story,  and, 
in  fact,  merely  describes  a  traditional  El  Dorado.    The  Island  of  Gold  looms  large 
in  the  story  of  Portuguese  explorations  in  the  farther  East.    Major,  in  his  life  of 
Prince  Henry  the  Navigator,  p.  445,  identifies  the  Island  of  Gold  as  a  Portuguese 
name  for  Australia.    Without  recapitulating  his  arguments,  I  will  examine  certain 
passages  in  the  early  Portuguese  writers  where  this  name  occurs,  and  leave  it  to  be 
judged  how  far  he  was  correct.    Speakiug  of  1518,  Barros  (Decade  III.  Book  iii. 
chap.  3)  says  that  the  governor,  Diogo  Lopez,  having  heard  much  talk  of  the 
Island  of  Gold,  sent  Diogo  Pacheco  to  explore  Sumatra,  as  rumour  in  India  said 
that  the  Island  of  Gold  lay  south  of  Sumatra,  and  the  people  there  always  main- 
tained  that  the  gold  they  sold  was  not  the  produce  of  Sumatra,  but  brought  from  the 
outside.    Diogo  Pacheco  discovered  two  or  three  persons  who  said  they  had  made 
the  voyage  to  the  Island  of  Gold  ;  they  said  it  lay  south-east  from  Sumatra,  over 
100  leagues  away ;  that  the  Island  lay  in  the  centre  of  shoals  and  banks,  and  that 
they  had  to  pass  through  narrow  channels  that  shifted  every  year.     Even  when  it 
was  perfectly  calm  the  sea  broke  on  the  edge  of  the  channels  violently.    Because  of 
these  shoals  and  banks  they  could  only  go  in  small  vessels,  and  the  favourable 
winds  only  lasted  fur  three  months,  and  not  a  quarter  of  the  ships  that  started  ever 
returned,  so  that  very  few  ever  ventured  on  a  second  voyage,  even  thongh  the  trade 
was  very  profitable.     The  island  in  the  centre  of  these  shoals  was  described  as 
having  a  fringe  of  palm  trees,  with  many  black  people  who  would  not  allow  traders 
to  land,  so  that  the  Sumatrans  knew  nothing  of  the  country.     These  black  people 
traded  their  gold  for  cloths.     Pacheco  circumnavigated  Sumatra  for  the  first  time 
on  the  occasion  on  which  he  made  these  inquiries,  and  was  wrecked  and  killed  in  a 
second  voyage  in  which  he  intended  to  try  to  make  this  Island  of  Gold.    This 
description  of  the  Island  of  Gold  points  in  a  curious  way  to  Australia.     Still  the 
difficulties  of  accepting  the  identification  are  great.     It  must  be  remembered  that 
the  account  is  not  of  what  Pacheco  saw  himself,  but  of  what  he  heard  from  natives 
of  Sumatra,  with  whose  language  he  was  imperfectly  acquainted,  who  were  them- 
selves uneducated,  and  who  may  possibly  not  have  been  speaking  from  their  own 
personal  knowledge.    The  direction,  south-east  from  the  south  of  Sumatra,  f  oints 
unmistakably  to  Australian-there  is  no  intervening  land.    The  distance  100  leagues 
is  out  of  the  question ;  from  Sumatra  to  Australia  is  nearer  1400  miles  than  300. 
This  distance  points  rather  to  the  Cocos  islands,  but  they  lie  south-west,  and  the 
informants  would  be  more  likely  to  err  in  the  distance  than  in  the  direction ;  in 
fact,  any  measure  of  distance  would  be  almost  certainly  unknown  to  them.    The 
description  of  the  land  would  apply  to  any  coral  island  with  a  barrier  reef.    The 
description  of  the  people  certainly  could  not  be  applied  to  any  Australian  aborigines 
with  which  we  have  since  become  acquainted.     Gouto,  who  continued  the  history 
of  Barros  and  wrote  at  the  end  of  the  sixteenth  century,  carried  the  matter  a  little 
further.   In  Decade  IV.  Book  vii.  chap.  8  of  his  history,  when  he  is  speaking  of  New 
Guinea  he  mentions  the  neighbouring  islands,  and  says,  *'  South  of  Amboina  are  the 
Banda  islands,  and  to  the  east  of  them,  nearly  300  leagues  away,  is,  as  some  afSrm,  * 
an  island  of  much  gold,  whose  inhabitants  are  only  4  palms  high,  and  if  this  is 
correct,  then  they  are  the  true  pigmies."   Omitting  all  consideration  of  the  descrip- 
tion of  the  people,  the  direction  and  distance  point  undoubtedly  to  Australia,  the 
northern  point  of  which  lies  some  900  miles  from  the  Banda  group — if  not  due  east, 
very  slightly  the  south  of  east.    Due  east  lies  New  Guinea,  to  which  Couto  has 
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previoasly  referred.  That  the  Island  of  Gold  is  the  old  Portaguese  name  for 
Australia  is  a  theory  which  has,  as  I  have  said,  the  great  authority  of  Major  to 
support  it. 

To  resume,  then,  we  find  that  a  French  expedition  was  in  Eastern  waters  between 
1527-1529,  and  that  one  of  the  ships  was  wrecked  on  the  Sumatran  coast  after 
penetrating  to  a  land  still  further  east,  which  the  Portuguese  then  knew  as  the 
Island  of  Qold ;  we  find,  further,  that  this  term  "  Island  of  Qold  "  is  used  to  denote 
a  country  of  whose  existence  the  Portuguese  of  the  sixteenth  century  had  no  precise 
knowledge,  but  which  they  located  in  the  seas  where  we  now  know  Australia  lies. 
This  French  expedition  was  commanded  by  Portuguese  officers.    We  also  know 
that  the  earliest  maps  which  show  the  existence  of  the  Australian  continent,  and 
show  it  with  considerable  accuracy,  are  French,  that  they  are  dated  1542,  and  that 
they  have  Portuguese  names  on  them.    We  may  also  accept  Major's  sumuse,  from 
other  facts  than  are  here  brought  out,  that  the  discoveries  represented  on  the  map 
were  probably  made  before  1529.    The  two  sets  of  facts  seam  almost  certainly  con- 
nected.    There  are  two  weak  links,  however,  in  the  chain :  (1)  How,  after  the 
wreck  of  the  Bosado's  ship,  did  the  papers  reach  Europe  ?    (2)  Why  is  nothing 
known  of  the  expedition  from  French  sources  ?  for  Parmentier's  expedition  is  said 
not  to  have  left  Dieppe  before  1529.    As  to  the  first  point,  the  words  of  Correa  are 
not  explicit,  but  that  they  cannot  mean  that  all  the  ship's  crew  were  killed  in  the 
wreck  and  massacre  is  clear,  as  is  shown  by  the  survival  of  the  man  afterwards 
impaled  for  his  obstinacy  ;  some,  therefore,  must  have  escaped.     My  suggestion  is 
that  some  did  escape,  and  that  the  papers  did,  possibly  after  some  years'  wanderings, 
reach  Europe,  and  that  to  them  we  owe  the  anomalous  and  puzzling  maps  that 
exist.     As  to  the  second  point,  the  reply  would  lead  us  too  far ;  it  must  be  sought 
in  those  causes  which  have  left  in  obscurity  the  history  of  all  early  French  voyages. 
This  semi-piratical  cruise,  commaDded  by  foreign  officers,  would  have  less  chance  of 
being  remembered  even  than  the  more  truly  national  ones. 

Since  writing  thus  far,  I  have  come  across  a  passage  that  bears  ou  the  ignorance 
of  the  Portuguese  of  the  sixteenth  century  as  to  Australia,  a  point  touched  on  but 
not  elaborated  above.  Gabriel  Rebello,  a  man  of  exceptionally  acute  and  inquiring 
mind,  was  in  the  Moluccas,  the  nearest  Portuguese  station  to  Australia,  for  thirteen 
years  in  the  middle  of  the  sixteenth  century,  and  about  1560  or  a  little  later  he 
wrote  a  book  called  '  Informa9So  das  cousas  de  Maluco.'  For  a  eulogy  of  him,  see 
Couto,  Decade  VIII.  chap.  xvi.  In  chapter  xi.  of  part  i.,  he  describes,  among  other 
islands,  the  **  Arcepelago  dos  Papuas,"  and  says  that  little  is  known  of  them,  as  the 
voyage  is  very  dangerous  by  reason  of  the  islands,  banks,  and  shoals,  but  that  it  is 
f  aid  they  are  bounded  on  the  south  by  land,  which  appears  to  run  from  east  to 
west  to  the  Straits  of  Magelhin.  This  shows  a  very  hazy  acquaintance  with  the 
Australian  continent  twenty  years  after  the  far  more  accuiate  French  maps  had 
been  published.  As  to  this  great  southern  continent,  see  also  Couto,  Decade  IV. 
Book  vii.  chap,  viii.,  for  a  somewhat  similar  statement  made  fifty  years  after  the  date 

of  the  maps. 

R.  S.  Whiteway. 
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MEETINGS  OF  THE  ROTAL  GEOGRAPHICAL  SOCIETY, 

SESSION  1897-98. 

First   Ordinary  Meeting^  Monday,   November   8,    1897    (in    ike    Queens 
Rail). — Sir  CLEMSirrs  Markham,  k.c.b.,  Preaident,  in  the  Otiair. 

The  Paper  read  was : — 

"  The  Jackson-Harm 8 worth  Arctic  Expedition.*'    By  Frederick  G.  Jackson. 

Second  Ordinary  Meeting,  November  22,  1897. — Sir  Clemxnts  Markham, 

K.C.B.,  President,  in  the  Ohair. 

Eleotions. — Thomas  John  Allen ;  William  Qaskdl  Aspland ;  Henry  Vere 
Barclay;  T,  Hudson  Beare;  Captain  Maurice  D,  Bell,  B,A,;  Otto  Leopold 
Beringer ;  Captain  Hon,  Cecil  Bingham  (Ist  Life  Oimrds) ;  John  Brichwood ; 
David  Bruce;  William  Alexander  Buchanan;  G.Murray  Campbell;  H.  S.  H. 
Cavendish;  Walter  Chessman;  Frederick  Henry  Cheesewright,  M.I.C.E. ;  Major 
Joseph  Cooke  Cox;  Harry  Maule  Crookshank,  Pacha  {British  Controller ,  Baiter 
Sanvil  Administration);  Walter  S.  Curtis;  Lieut.  Tristan  Dannreuther,  B.N.; 
William  Warburton  Davidson;  Cairns  Deas,  C.E.;  W.  F.  8.  Dugdale;  Jerome 
E.  Dyer;  A.  H.  Festing;  George  K.  French;  Frederick  Cxsar  Bangeley  Frost; 
George  W.  Gore-Harvey ;  Major  S.  C.  N,  Grant,  R.E. ;  Professor  Alfred  C.  Haddon  ; 
Colond  Mortimer  Hancock  {Commandant  'Ind  V.  Batt.  King's  Boyal  Bijies); 
Bichard  McDonnell  Haioker ;  Rudolph  Harriot  Henning ;  Geo.  H,  St.  Hill ;  David 
Edward  Hume ;  Captain  E.  T.  James  Q.st  Batt  S.  Lancashire  Regiment)  ;  Ernest 
A.  Hastings  Jay;  Lieut.- Colonel  Duncan  Aleocander  Johnston,  B.E.;  Henry 
Kemp- Welch;  Eugene  Koop;  August  Krauss;  Harry  Lister;  Lieut.  F.  Lyon, 
B.A.;  George  Macartney;  Petei' McCalium;  Robert  B.  McClure  ;  W.  Page  May, 
M.D.;  Max  John  C.  Meiklejohn,  B.A.;  Henry  Mellish;  John  Milne,  F.R.8.; 
Walter  Mole;  TJiomas  Warren  Moore;  John  Pakeman,  J. P.;  Major  Stanley 
Paterson  (^Argyle  and  Sutherland  Highlanders) ;  J.  R.  Ptase ;  John  Thomas 
Bead;  Alexander  Leslie  Benton ;  Robert  Roach;  Boss  Robinson ;  John  W.  Shelley ; 
Haakon  Skattum  ;  Lieut.  George  Edward  Smith,  R.E.  ;  Charles  Janes  Thomas ; 
Arthur  Noel  Thorpe ;  De  Sales  Turland ;  Robert  Edwin  Villiers;  Lieut.- Colonel 
Frowd  Walker,  C.M.G.;  Rev.  Reginald  Arthur  Richard  White. 

The  Paper  read  was : — 
Four  Years'  Exploration  in  Central  Atie."     By  Dr.  Sven  Hedin. 
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Third   Ordinary   Meeting,   December   6,   1897. — Sir  Clements  Markham, 

K.C.B.,  President,  in  the  Chair. 

Elections. — Captain  W.  A.  Crawford  Cockburn;  John  Robert  Cossar;  William 
Edwards;  Edwin  Essery,  J. P. ;  Alexander  Donald  Geairns  ;  Sir  Edward  Grogan, 
Bart.;  Leonard  Clements  Henry;  Frank  R.  Labouchere;  Rev.  Walter  Metcalfe 
Holmes  Milner ;  Charles  de  Pass ;  Rev.  James  Smith,  M.A.,  B.D. ;  Arthur  H. 
Vine;  William  Birkbeck  Wakefield;  Colonel  Mildmay  Wilson,  C.B.;  Major 
George  J.  Younghusband. 

The  Paper  read  was — 

"  Explorations  in  the  North  of  Greenland."     By  Lieut.  R.  E.  Peary. 
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Fourth  Ordinary  Meeting^  December  13,  1897. — Sir  Clements  Markham, 

K.C.B.,  President,  in  the  Chair. 

Elections. — Edri  Charan  Banerji;  Captain  H,  E.  J,  Brake,  R,A,  ;  Major  H. 
E.  Buchanan-Riddell  {King's  Royal  Rifles);  Thomas  Rodolphus  Croyer,  F.Z.S. ; 
John  Buckman  Esuman-Gwira,  C,E. ;  Sydney  Harvey ;  Charles  Adolph  Heimann ; 
Francis  Barkley  Henderson;  Sidney  Robert,  M,A.,  M,B,,  B.S,  Camb, ;  John 
Robertson ;  Alexander  H.  TumbviU ;  Hendrik  Vroom,  C.E. ;  Falconer  Wallace ; 
Francis  Wdch;  Charles  Herbert  Wilkinson, 

The  Papers  read  were : — 

**  Visits  to  Barents  and  Kara  Seas,  with  Ramhles  in  Novaya  Zemlya,  in  1895 
and  1897."    By  Colonel  H.  W.  Feilden. 

"  A  Cruide  on  the  East  of  Spitsbergen.''    By  Arnold  Pike. 
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Additions  to  the  Library, 

By  HX7GH  ROBERT  MILL,  D.So.,  Librarian,  R.a.S. 

Tn  foUowing  abbreviations  of  noons  and  the  adjectives  derived  from  them  are 
employed  to  indicate  the  sonroe  of  articles  fiom  other  publications.  G^graphioal 
names  are  in  each  case  written  in  fall : — 


A.  s  Academy,  Academie,  Akademie. 
Abb.  s  Annals,  Annales,  Annalen. 

B.  s  Bulletin,  Bollettino,  Boletim. 
Com.  s  Commerce,  Commercial. 

0.  Bd.  s  Comptes  Bendns. 

Irdk.  =  Erdkonde. 

(3^.  s  Geographv,  Geographic,  Oeografla. 

Qea.  s  GesellschafL 

L  3;s  Institute,  Institution. 

J.  =  Journal. 

IL  =s  Mitteilnngen. 


Bfag.  =  Magazine. 

P.  =  Proceedings. 

B.  =  B^al. 

Bev.  =  Beview,  Bevue,  Revista. 

S.  =  Society,  Soci^t^,  Selskab. 

Sitzb.  =  Sitznngsbericht 

T.  =  Transactions. 

V.  =  Verein. 

Verh.  =  Yerbandlungen. 

W.  =  Wissenschaft,  and  compounds 

Z.  =  Zeitsohrift. 


On  account  of  the  ambiguity  of  the  words  octavo,  quarto,  etc.,  the  size  of  books  in 
the  list  below  is  denoted  by  tiie  length  and  breadth  of  the  cover  in  inches  to  the 
nearest  half-inch.    The  size  of  the  Journal  is  10  x  6|. 


ETTBOPE. 

Austria — Caverns.  Spelunea  3  (1897) :  43-52.  Boegan. 

Les  Orottes  de  Comiale,  d'Obrou  et  de  Padric.    Par  M.  E.  Boegan.     With  Plans. 

Anstxia— Poland.  

Akademia  Umlejetnosci  w  Erakowie.  Sprawozdanie  Eomisyi  Fizyograficznej. 
Tom.  xxxL  w  Krakowie,  1896.  Size  9^  x  6,  pp.  iv.,  xl.,  256,  and  258.  Plates. 
Presented  by  the  Academy  of  Sciences  of  Cracow, 

Baltic  Lands.  Nineteenth  Century  42  (1897) :  744-754.  Beid. 

Some  First  Impressions.    By  Sir  Wemyss  Beid. 
On  a  tourist  trip  to  the  **  Northern  capitals." 

Yxanoe— Brittany.    La  G^bgraphie  10  (1897) :  448,  461,  471,  490,  499,  508.       Bassilan. 
An  pays  des  Uomards.    Excursions  en  Bretagne.    Par  M.  Mallat  de  Bassilan. 

Trance— Jnra.       "^  Spdunoa  8  (1897) :  101-112.  Bidet  and  Gbevrot. 

Exploration  du  trou  des  Gangones,  etc.  (Jura  1896-97).  Par  MM.  Bidot  et 
Cbevrot.     With  Plans  and  Illustrations. 

Tranee— Losdre.  C.  Bd.  126  (1897) :  622-625.  Martel  and  Vire. 

Sur  I'aven  Armand  (Lozfere)  (profondeur  207").  Note  de  MM.  E.  A.  Martel  et 
A.  Vir^.     With  Plans. 
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Txanee— Xont  Blane.  Rev,  Scientifique  8  (1897) :  616-G23.  Oapni. 

Une  ascension  d'hiver  an  Mont- Blanc.    Par  M.  G.  Capos. 
Pranoo  and  Italy.  ^aitlttF 

B.8.R.  Beige  G.  20  (189G) :  285,  389 ;  21  (1897)  :  23,  133,  232,  859. 

Voyage  de  Fran9oi8  Vinchant  en  France  et  en  Italie  da  10  Septembre  1609  an  18 
fevrier  1610.    Par  F^ix  Hachez. 

Germany.  Au$  alien  WeUteilen  28  (1897) :  601-606,  639-650,  671-684.  Defcmer. 

Landsohaftsformen  des  nordwestlichen  Deatschlands.    Von  Prof.  Dr.  W.  Detmer. 

Germany— Pmuia.  Globus  72  (1897) :  249-254.  Tetmer. 

Hans  und  Uof  der  Litauer.    Yon  Dr.  F.  Tetzner.     With  lUustnUiant, 
On  the  typical  Lithuanian  honses  and  farmyards  in  Prussia. 

Holland— Frieiland.  Oappelle. 

Tijda.  K.  Ned.  Aard.  GenooU.  AmOerdam  6  (1888):  141 :  7  (1890):  780  ;  9  (1892): 

469,905;  12(1895):  183-202. 

Bijdrage  tot  de  Kennis  van  Frieslands  bodem.     Door  Dr.  H.  van  Gappelle.     With 
Map  attd  Plate$. 

Italy.  Pe^ermanrM  Af.  48  (1897)  :  193-197,218-221.  Fiiehtr. 

Untersuchungen  zur  Entwickelungsgeschichte  dor  Appenninen-Halbinsel.  Von 
Prof.  Dr.  Theobald  Fischer. 

The  results  are  summarized  in  the  Journal  for  December,  1897,  p.  633. 

Italy— Sette.  B.  American  G.S.  29  (1897):  168-174.  MoCraeku. 

The  Sette  comuni :  a  Teutonic  8urn?al  on  Italian  Soil     By  W.  D.  McCrackan. 

Kediterranean— Gypms.  Daadiampt. 

Tour  du  Monde  8  (1897):  157,  169.  181,  469,  481,  493. 

Quinze  Mois  h.  Vile  de  Ohypre.  Par  M.  Emile  Desohamps.  Wilh  Map  and 
lUuttrations. 

Mediterranean— Cyprus.     B.8. 0.  Paris  18  (1897) :  179-201.  Balart 

L'ilo  de  Chypre.    Par  Camillo  Enlart. 

Account  of  a  journey  in  Cyprus  in  189G,  mnde  with  the  object  of  studying  the 
monuments  of  the  French  occupation  of  the  twelfth  to  fourteenth  centuries. 

Busiia.  B.A,  Imp.  Sci.  St.-PAershourg  6  (1896):  347-356.  GalitiiBe. 

Le  prince  B.  Galitzine.  Note  sur  les  dements  magn^tiqucs,  observes  li  Worobiewo 
dans  rarrondlBsement  de  Podolsk  du  gouvcrnemout  de  Moscou.    [In  Russian.] 

Bussia.  B.A.  Imp.  Sci.  St.-P^tersbourg  6  (1897) :  343-362.  OftTOOiimo£ 

A.  Ostrooumoff.  Recherches  hydro-biologiques  dans  les  embouchures  des  flenves 
de  la  Bussie  me'ridionale.    ((Communication  pr^iminaire.)    [In  Russian.] 

Russia— Astrakhan.  MeUorolog.  Z.  14  (1897) :  254-262.  Wovikof: 

Das  Klima  Astrachans  nach  F.  Schperk.    Von  A.  Woeikof. 

Russia- Kovaya  Zemlya.    B.A.  Imp.  Sci.  St.-F^tersbourg  6  (1896) :  251-261.    Galitiias. 

Pr.  B.  Galitzine.  Compte  rendu  sommaire  du  voyage  li  Nowaia  Zemlia  entrepris 
pendant  T^t^  de  Tannee  1896.    [In  Russian.] 

Russin— Kovaya  Zemlya.    B.A.  Imp.  Sci.  SL-P^lershourg  6  (1897) :  325-334.    Gmlitdaa. 

Le  pr.  B.  Galitzine.  Observations  m^t^rologiques,  faites  par  les  offloierB  du 
navire  **Bamoy^de,"  pendant  T^lipse  totale  du  soleil  le  9  Aodt  1896  dans  le 
Kostiu  8har  k  Nova'ia  Zemlia.    [In  Russian.] 

Bussia— Sea  of  Aiot.      Ann.  Hydrographie  26  (1897) :  398-406.  . 

Beschreibung  russisoher  Handelsb&fen  am  Asowsohen  Meer.  Nach  amtliohen 
Beriohten. 

Spain.  CMow. 

In  Northern  Spain.  By  Hans  Gudow,  m.a.,  ph.d.,  etc.  London :  A.  ft  C.  Black, 
1897.  Size  9x6,  pp.  x?i.  and  422.  3fap  and  Illustrations.  Presented  by  the 
Publishers. 

Spain— Historical.  Fabridns. 

Aarh.  Nordisk  Oldkyndig.  Hist.  KJobenhavn  12  (1897):  75-160. 

Normannertogene  til  den  spanske  Ual?p.    Af  A.  Fabricius.     With  Map. 

On  the  Viking  expeditions  to  Spain. 
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BwsdesL  Bihang  K.  Soen$ka  Veten$»'A.  HancUingar  22  (1897)  :  1-55.         Engholm. 

Cm  fagellifTet  i  sjon  Takern.     Af  W.  A.  Engholm.     With  Map. 
On  the  bird-life  of  Lake  Takern,  a  small  lake  east  of  Lake  Yetter. 

SwitMrland.  SeoUiah  Q.  Mag.  13  (1897) :  466-475.  Geikie. 

The  Prehistorio  Bock-Shelter  at  Schweizersbild,  near  Sohaffhaosen.  Bj  Professor 
James  Oeikie,  d.cl.,  etc. 

IwitMrland — Geodesy.  Messerichmitt 

Internationale  Erdmessong.  Das  Schweizeriscbe  Dreieoknetz  herausgegeben  von 
der  Sohweizerischen  geod&tisohen  Kommission.  Siebenter  Band.  Relative 
Schwerebestimmnngen.  L  Teil.  Im  Auftra^re  ausgefuhrt  und  bearbeitet  von 
Dr.  J.  B.  Messersohmitt  Ziirioh :  F&si  &  Beer,  1897.  Size  12  x  9,  pp.  216. 
Ploiet.    PrfenUA  by  Dr,  /.  B.  MesMr^chmitL 

Tnrkqr— Albania.       Petermaniu  M.  43  (1897) :  1 63-170, 179-188.  Baldacoi. 

Die  pflanzengeographische  Karte  von  Mittel-AIbanien  nnd  Epims.  Von  Dr. 
Antonio  Baldacci.     WUh  Map, 

Torkqr— Albania.  Petemiannz  M.  48  (1897) :  163-170.  BaldaooL 

Die  pflanzengeog^phisohe  Karte  von  Mittel-AIbanien  und  Epirus.  Yon  Dr. 
Antonio  BaldaocL     With  Map. 

United  Kingdom— England.    J.  R.  Agricultural  S.  8  (1897) :  490-515.  Bear. 

The  Food  Supply  of  Manchester.  JI.  Animal  Produce.  By  William  E.  Bear. 
With  Illustrations. 

ITnited  Kingdom—England.    Nineteenth  Century  42  (1897)  :  1009-1018.  Deniion. 

The  Present  Sitaation  of  England :  a  Canadian  Impression.  By  Lieut-Colonel 
George  T.  Denison. 

United  Kingdom— England.    Knowledge  20  (1897) :  263-264.  Lydekker. 

English  Plains  and  Escarpments.    By  R.  Lydekker,  f.r.s. 

United  Kingdom— England.  Tomlinion. 

Life  in  Northumberland  during  the  Sixteenth  Century.  By  William  Weaver 
Tomlinson.  London :  W.  Scott  [1897].  Size  7^  x  o^,  pp.  iv.  and  276.  Price  4». 
PreierUed  by  the  Publisher. 

Interesting  notes  on  the  condition  of  Northumberland  in  the  sixteenth  century, 
touching  on  the  former  physical  condition  of  the  county,  as  well  as  detailing  the 
charaot^  of  the  people  and  the  conditions  of  social  life. 

United  Kingdom— England.  Baddeley. 

Thorough  Guide  Series.  Yorkshire  (Part  I.)— The  East  Coast,  York,  and  the 
country  between  the  North-East  Main  Line  and  the  Sea ;  nlso  the  Cathedral  and 
Castle  of  Durham.  By  M.  J.  M.  Baddeley,  b.a.  Third  Edition.  Revised.  Twelve 
Maps  and  Plans  by  Bartholomew.  London :  Dulau  &  Co.,  1897.  Size  6)  X  4), 
pp.  xvL  and  138.    Price  2s.  6d.    Presented  by  the  Publishers. 

United  Kingdom— England— Kersey.  Karei. 

Beport  on  the  Present  State  of  the  Navigation  of  the  River  Mersey  (1896),  to  the 
Right  Honourable  the  Commissioners  for  the  Conservancy  of  the  Mersey.    By 
Vice- Admiral  Sir  G.  S.  Nares,  k.c.b.,  f.b.8.    With  AppcDdix.    London :  Metchim 
&  Son,  1897.     Size  9)  X  6,  pp.  16. 
In  addition  to  particulars  as  to  dredging  and  the  Manchester  ship  canal,  a  table  is 

given  of  the  eight  severe  gales  which  occurred  in  1896 ;  six  of  them  were  from  the 

west,  and  the  other  two  from  W.N.W.  and  W.S.W.  respectively. 

United  Kingdom — Meteorology.  

Meteorological  Observations  at  Stations  of  the  Second  Order  for  the  Year  1892. 
Ditto  for  the  Year  1893.     London  :  Eyre  and  Spottiswoode,  1896-97.    Size  12^  x 
10,  pp.  (each  vol.)  184.    Maps.    Price  (each  vol.)  27s.    Presented  by  the  Meteoro- 
logical OJjice, 
These  are  tables  of  observations  published  without  discussion. 

United  Kingdom— Beotlind.    P.  Philosoph.  8.  Glasgow  28  (1896-97) :  1-17.        Dnnoan. 
The  Scottish  Races :  their  Ethnology,  Growth,  and  Distribution.    By  Dr.  Eben. 
Duncan. 

United  Kingdom — Soottish  Oeologieal  Sntvey.  

Science  and  Art 'Department.'  Edinburgh  Museum  of  Science  and  Art  Guide 
to  the  CoUeotions    illustrative  of   Scottish  Geology  and    Mineralogy.    Part  i. 
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Ck)lleotioo  of  the  Geological  Suryey.  EdinbarRh.  Third  Edition,  1897.  Siie 
8i  X  5},  pp.  32.    Plan.    Pretented  by  /.  Q.  GoodehOd,  Etq. 

United  Kingdom —Seaports.    Nineteenth  Century  42  (1897) :  411-425.  AekUnd. 

The  Growth  of  our  Seaports.    By  Joseph  Ackland. 

ASIA. 
Alia  Minor.  Kanaenbeig. 

Elelnasiens  Natorschatze :  seine  wichtigsten  Tiere,  Kalturpflanzen  nnd  Mineral- 
Bchatze  vom  wirtsobaftlichen  and  knltnrgeschichtliohen  Standpunkt.  Yon  Karl 
Kannenberg.  Mit  Beitr&gen  yon  Prem.-Lieut.  Sohafier.  Berlin:  Verlag  ?on 
Gebriider  Bomtraeger,  1897.  Size  9^  x  6^,  pp.  xii  and  278.  lUuUraJtUm;  Price 
14  marks.    Presented  by  the  Publishers. 

The  preface  opens  with  the  simile,  *^  The  Turks  are  the  Germans  of  the  East,  as 
the  Greeks  are  the  French  of  the  East.'*  and  the  object  of  the  l)Ook  is  to  show  the 
importance  of  Asia  Minor  as  a  centre  of  German  trade  and  colonization.  The  contents 
are  excellently  arranged,  and  the  references  to  literature  on  the  Tarious  subjects  are 
copious  and  satisfactory.  An  account  is  given  of  the  domestic  and  wild  animals,  the 
most  important  cultivated  plants,  the  most  abundant  minerals;  and  an  appendix  deals 
briefly  with  the  configuration  and  hydrographio  system.  The  subjects  are  dealt  with 
as  much  from  tiie  point  of  view  of  the  scholar  as  of  the  practical  man,  a  special  feature 
being  the  collection  of  Turkish  proverbs  bearing  on  each  subject,  and  a  very  full 
glossary  of  Turkish  names. 

Central  Asia— Positions.     B.8.G.  Paris  18  (1897) :  207-216.  OltrAmaro. 

Mission  Dutr^uil  de  Bhins  et  Grenard  dans  TAsie  Centrale  (ann^  1891  k  1894). 
Observations  astronomiques,  longitudes,  latitudes  et  azimuts  magneliques.  Rap- 
port par  M.  F.  Oltrumare. 

The  instruments  are  described,  the  methods  and  degree  of  accuracy  discussed,  and 
a  full  list  of  the  determined  positions  is  given. 

China— Trade.  

China.  Imperial  Maritime  Customs.  I.— Statistical  Series:  Kos.  3  and  4. 
Returns  of  Trade  nnd  Tiade  Reports  for  the  year  1896.  Part  II. — Reports  and 
Statistics  for  eacli  Port.  With  Report  on  Foreign  Trade  of  China.  Shanghai. 
1897.     Size  11x9,  pp.  xiv.  and  612.     Map  and  Diagrams. 

India.  Nineteenth  Century  42  (1897)  :  845-868.  Colyia. 

The  Problem  beyond  tho  Indian  Frontier.     By  Sir  Auckland  Colvin,  K.C.S.I.,  etc. 

India — Botanical  Survey.  

Report  of  the  Director  of  tho  Botanical  Survey  of  India  for  the  year  1896-97. 
1897.     Size  13}  X  8§,  pp.  28. 

India — ^Burma.  Tkorell. 

Descriptive  Catalogue  of  the  Spiders  of  Burma,  based  upon  the  collection  made  by 
Eugene  W.  Gates,  and  preserved  in  the  British  Museum.  By  S.  Thorell.  London : 
Longmans  &  Co.,  1895.  Size  9  X  6,  pp.  xxxvi.  and  406.  Pretented  by  the  British 
Museum. 

India— Forestry.  Scottish  G.  Mag.  13  (1897) :  572-590.  Bailey. 

Forestry  in  India.    By  Lieut-Colonel  F.  Bailey. 
A  paper  read  at  Section  E  of  the  British  Association  at  Toronto. 

India — HistoricaL  

List  of  Factory  Records  of  the  late  East  India  Ompany,  preserved  in  tho  Record 
Department  of  the  India  Office,  London.    1897.    Size  13x8},  pp.  xxviii.  and  92. 

Indian  Ocean.  Kettle. 

A  Supplement  to  the  Fourth  EMition  of  Findlay's  Sailing  Directory  for  the  Indian 
Ocean,  Red  Sea,  Persian  Gulf,  and  Bay  of  Bengal.  By  W.  R.  Kettle.  London: 
R.  H.  Laurie,  1897.    Size  10  x  6i,  pp.  170.    Price  4s.    Presented  by  the  PuUither. 

Japan.  Bibaud. 

Miss.  Catholiques  29  (1897)  :  8,  19,  29, 43, 53,  68,  81,  91, 104, 116,  128,  138,  151, 

103,  175,  184,  198,  211,  224.  345,  357,  370,  382,  393,  406,  414. 

Un  ^te  an  Japon  Bor^l.    Japonais  et  Ainos  daus  le  Yeso  (Hokkaido).     Par  M. 

Michel  Riband.     With  Map  and  Illustrations. 
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XoTML  Globtu  78  (1897) :  149-151.  Griiiua. 

EiQ  Bitt  qaer  dnroh  Korea.    Yon  Leatnant  t.  Qr&nati.     With  Map. 

Baron  von  Oriinan  rode  last  sommer  from  FuBan,  aoroM  Korea,  to  Seoul,  and  gives 
a  short  aoconnt  of  the  journey.  When  he  wrote  from  Pekin  in  Jane,  1897,  he  was 
preparing  to  cross  Mongolia  and  Siberia  on  horseback. 

Malay  Archipelago— Britifh  Korth  Borneo.  West. 

Imp.  and  Anatic  Quarterly  Rev.  (3)  4  (1897) :  330-345. 

British  North  Borneo.    By  Leonard  H.  West,  ll.d. 

Malay  Arehipelago— Oeram.    Deutiche  Bund$ehau  Q.  20  (1897) :  82-83.  

Die  Insel  GeraoL     With  Map. 
The  map  of  Geram  is  on  the  scale  of  1 :  1,000.000. 

Malay  Archipelago— Maeassar  Strait.  Ann.  Hydrographie  26  (1897) :  352-363.    

Makassar-Strasse.    Borneo-Bank  nnd  Lima-  oder  Siri-Inseln.     With  Chart 
This  gives  the  results  of  recent  surveys  by  the  Dutch  Surveying-vessel  Banda. 
Persia.  Stahl. 

Zur  Greolo^e  von  Persien.    Geognostlsohe  Beschreibung  des  nordlichen  und  Zentral- 
Persien.    Von  A.  F.  Stahl. — Petermanns  Mitteilungen.    Erganzungsheft  Nr.  122. 
Gk>tha :  Justus  Perthes,  1897.     Size  11  x  7^,  pp.  72.    Maps  and  Prqfilei. 
This  is  the  most  important  contribution  to  the  geology  of  Persia  yet  made,  and  the 

accompanying  geological  map,  on  the  scale  of  1 :  840,000,  is  likely  to  be  the  standard 

for  many  years  to  come. 

Persian  Gulf.  Qhenthe. 

Dt-r  Persische  Meerbusen,  Gescbichte  und  Morphologie.  Inauguraldissertation  zur 
Erlangung  der  DoktorwUrdc  .  .  .  zu  Marburg  vorgelegt  von  Siegfried  Geothe  aus 
Hamburg.  Marburg,  1896.  Size  9|  x  6},  pp.  98.  Maps  and  Sections.  Presented 
by  the  AutJior. 

This  monograph  will  be  separately  noticed. 

Philippine  Islands.  Gumm£  y  Marti  and  Somanet  du  Gaillaud. 

B.S.G.  Madrid  Z9  (1897):  21-46. 
El  archipielafiro  Dondiin,  et  nombre  de  Luzon  y  los  origenes  del  Cristianismo  en 
Filipinas.   Polemica  entre  D.  Alfredo  Gumm^  y  Marti,  y  M.  Romanet  du  Gaillaud. 

Mnssia— Caucssus.  Ann.  G.  6  (1807):  328-340.  Foamier. 

Les  dements  de  la  ge'ographie  physique  de  la  chaine  du  Caucase  et  leurs  relations 
avec  la  structure  gdologique.     Par  M.  E.  Fournier.     With  Map. 

Russia— Caucasus.  Petermanns  M.  43  (1897)  :  49-59,  80-86,  119-127.  Schuchardt. 

Zur  Geograpbie  und  Statistik  der  Kharthweliscben  (sudkaukasischen)  Sprachen. 

Von  Prof.  Dr.  H.  Schuchardt.     With  Map. 
Husaia — Kirghiz  Steppe.  Muschketow. 

Jf^m.  Comity  G€olog.  (St.  Petersburg)  14  (1896):  1-28. 

Allgemeine  geologische   Karte  .von   Russland.    Blatt  114.    Geologische  Unter- 

snchungen  in  der  Kirgisen  Steppe  im  Jahre  1894.    Yon  J.  Muschketow.    [In 

Russian.]     With  Map. 

Bvssia — Siberia.  Talko-Hryncewioz. 

Le  climat  de  Tro'itzkossavsk-Kiakhta  en  Rapport  k  THygiene.    Par  J.  de  Talko- 

Hryncewicz.     [In  Russian.]    Irkutsk,   1897.    Size   10}  x  6},   pp.   iv.  and  100. 

DiagramB. 
Bnsiian  TurkistaiL  Bocca. 

11  Turkestan  russo  (Osservazioni  faite  durante   un  vln^gio  nell'  Asia  Centra  le). 

Comanioazione  del  cav.  Felice  de  Rocca.  —  Atti  del   11"  Gongresso   Geografico 

Italiano,  Roma  1895.    Roma,  1896,  pp.  357-374. 
Slam.  Imperial  and  Asiatic  Quarterly  Bev.  4  (1897)  :  112-119.  Parker. 

Siam.     By  E.  H.  Parker. 

A  historical  sketch,  in  the  course  of  which  the  writer  shows  the  grounds  that  exi»t 
for  considering  the  Shans  and  Siamese  as  forming  one  rare. 

Siberia.  B.8.G.  Lyon  14  (1897) :  309-318.  levat. 

De  Moscou  k  Vladivostok.    Pur  M.  David  Levat.     With  Maps. 

Siberia.  Pee«rman7is  ilf.  43  (1897) :  101-106.  Xrahmer 

Russisclie  topographische  nod  kartographische  Aufnahmen  in  Sibirien  im  Jahre 
1895.    Von  General-major  z.  D.  Krahmer. 
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Siberia.  Petermanni  M,  43  (1897) :  118-122.  Wilkiiki. 

Ueber  die  Arbeiten  der  HydroRraphiacheii  Expedition  im  Jahre  1895,  naoh  den 
Fliiflsen  Jeniasei,  Ob  und  dem  Eismeer.    Berioht  von  A.  A.  WiUdzkL 

Siberia.  /.  Tokyo  0,8, 18  (1896) :  i45-450.  SunkL 

Our  Fature  Trade  in  Siberia.    By  O.  Suzuki.    [In  Japanese.] 
Siberia.  B.S.R.  Beige  Q.  21  (1897):  339-358.  Sehokalikj. 

Lea  travauz  g^grapliiques  rueses  en  1895  et  1896.    Par  Jules  de  Schokalaky. 

The  greater  ptart  of  this  paper  is  occupied  with  an  account  of  the  Russian  voyages 
to  the  Kara  sea  in  1895  and  1896,  in  continuation  of  the  author's  paper  read  to  the 
International  Geographical  Congress  in  London  in  1895. 

Siberia— Lake  Baikal.  QlobM  72  (1 897) :  144-145.  Poeh. 

Drishenkos  Erforsohung  des  Baikalsees.    Yon  Traugott  Pech. 

Siberia— Kertohinsk.      BlacktDood:9  Mag.  162  (1897):  271-285.  Simpwrn. 

The  Prisons  of  Siberia.  III.    The  Silver  Mines  of  Nertchinsk.  By  J.  Y.  Simpson. 

Syria — Palestine.  Lsai. 

Village  Life  in  Palestine.  A  Description  of  the  Religion,  Home  Life,  Manners, 
Customs,  Social  Characteristics,  and  Superstitions  of  the  Peasants  of  the  Uoly  Land, 
with  reference  to  the  Bible.  By  the  Rev.  G.  Robinson  Lees,  b.a.  London: 
Elliot  Stock,  1897.     Size  7^  x  5,  pp.  138.    llluttrations.    Presented  by  the  Author. 

Lectures  on  modem  life  in  Palestine  recast  in  book  form.  They  deal  with  six  years' 
experience  of  the  author. 

Syria— Palestine.  Smith. 

A  Pilgrimage  to  Palestine.  An  Account  of  a  Visit  to  Lower  Palestine  (1893-1894). 
By  Rev.  James  Smith,  b.d.  Aberdeen,  1895.  Size  9x6,  pp.  viiL  and  302.  Maps 
and  llluBtrations.    Presented  by  the  Author, 

A  pleasantly  written  record  of  a  trip  to  Palestine,  printed  by  the  author  for  private 
circulation,  but  more  worthy  of  publication  than  most  books  of  its  class. 

Tlgris-Mesopotamian  Railway.  Batsam. 

Imperial  and  Asiatic  Quarterly  Rev.  (3)  4  (1897):  11-26. 
The  Tigris-Mesopotamian  Railway  and  India.    By  Hormuzd  Rassam. 

Seta  furth  the  advantages,  for  the  conatruction  of  a  railway,  of  the  route  from  Alex- 
andretta  and  Aleppo  to  the  Persian  gulf  vtd  the  Tigria  valley. 

Turkey— Babylonia.  Petars. 

Nippur,  or  Explorations  and  Adventures  on  the  Euphrates.  The  Narrative  of  the 
University  of  Pennsylvania  Expedition  to  Babylonia  in  the  years  1888-1890.  By 
John  Punnctt  Peters,  ph.d.,  etc.,  Director  of  the  Expedition-  2  vola.  New  York 
and  London  :  P.  G.  Putnam'a  Sona,  1897.  Size  9x6,  pp.  (vol.  i.)  xvi.  and  376 ; 
(vol.  ii.)  X.  and  420.   Maps  and  Illustrations.   Price  25s.  Presented  by  the  Publishers, 

The  two  expeditions  recorded  in  these  volumes  were  made  at  the  cost  of  some 
citizens  of  Philadelphia  and  under  the  direction  of  the  University  of  Pennsylvania. 
They  deal  with  tlie  Euphrates  valley,  and  in  particular  with  the  ruins  of  Nippur,  the 
sacred  city  of  ancient  Babylonia  and  Nineveh.  Immense  stores  of  archssologioal  reoords 
were  discovered  and  brought  to  Philadelphia,  and  many  years  must  elapse  before  these 
can  be  fully  examined  and  described.  Meanwhile  Dr.  Peters  has  given  a  narrative  of 
the  two  expeditions  which  he  conducted,  and  a  preliminary  discussion  of  the  results 
attained.  Written  records  were  found  for  which  he  claims  an  antiquity  of  six  thousand 
years,  and  there  was  evidence  of  history  extending  back  for  two  thousand  years  beyond 
that  period.  Dr.  Peters  does  not  hesitate  to  describe  Nippur  as  the  site  of  the  oldest 
temple  in  the  world.  The  two  campaigns  took  place  between  1888  and  1891,  and  have 
since  been  followed  by  other  American  expeditions. 

AFRICA. 

AMoa— Liquor  Traffic.      Nineteenth  Century  42  (1897) :  766-78i  Lngazd. 

Liquor  Traffic  in  Africa.    By  Major  F.  W.  Lugard. 

Algeria  and  Tnnis.  PfMis. 

Collection  des  Guides-Joanne.  Algerio  et  Tunisie.  Par  Louia  Piesse.  8  cartes 
et  22  plans.    Paris :  Hachette  et  Cie.,  189C.    Size  6}  x  4^,  pp.  52,  Ixvi.,  and  412. 

Angola.  Deutsche  Bundschau  O,  IM)  (1897) :  C9-74.  Triedzieh. 

Die  portugiesische  Colonic  Angola.    Yon  Paul  Friedrich.     With  lUustratioiu. 
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^"g^>lft — ^Fluitf.  Eieni. 

Catalogue  of  the  African  PlanU  ooUected  by  Dr.  Friedrich  Welwltsoh  in  1853-61. 

DiootyledonB.    Part  i.    By  William  Philip  Hiern.    London:  Longmans  &  Co., 

1896.     Bize  9x6,  pp.  xxvi.  and  336.    Portrait.     PresmUed  by  the  British  Museum. 

This  catalogue  is  prefaced  by  a  short  biography  of  the  author,  a  statement  of  the 

somewhat  unusual  manner  in  which  the  ooUection  was  acquired  by  the  Museum,  and  a 

portrait  of  Dr.  Welwitsch.     The  collections  of  plants,  now  for  the  first  time  described 

systematically,  were  made  in  Angola. 

Brltiih  West  Africa— Sierra  Leone.  PiArson. 

Seven  Years  in  Sierra  Leone.    The  Story  of  the  Work  of  William  A.  B.  Johnson, 
Missionary  of  the  Church  Missionary  Society  from  1816  to  1823  in  Begent's  Town, 
Sierra  Leone,  Africa.    By  the  Bev.  Arthur  T.  Pierson,  d.d.    London :  J.  Nisbet  & 
Co.,  [1897.]    Size  7}  x  5,  pp.  252.    Price  3s.  6d.    PreterUed  by  the  Publisher$. 
The  record  of  a  residence  in  Sierra  Leone  seven ty-fiye  years  ago,  retold  and  somewhat 
modified — ^the  simile  of  a  simple  reed-lute  robbed  of  its  sweetness  by  being  varnished 
and  gilt,  is  the  author's,  and  given  in  the  first  sentence  of  the  preface. 

Congo  State.  PetermanriB  M.  48  (1897) :  187-189.  

Miasionsreisen  in  Marungu  und  Itawa.      1.  Beise  des  ProTikars  Y.  Boelens,  1895. 
2.  Pater  6.  de  Beersts  Beise,  1896.     WUh  Map. 
A  journey  between  Lake  Tanganyika  and  Lake  Bangweolo. 

Congo  Stole.  Globue  72  (1897) :  278-285.  Olave. 

Glaves  Beise  vom  Tang^njikasee  zum  Kongo.  Die  Herrschaft  des  Kongostaates 
westlich  vom  Tanganjika.     With  Illustrations. 

Congo  Stote.  Jnllion. 

Au  Congo.     Premiere  causerie.    Du  Dr.  A.  Jullien.    Bruxelles :  Soci^te  Beige  de 
Librairie,  1897.    Size  9§  x  6,  pp.  30. 
A  light  sketch  of  life  on  the  Congo. 

Bgypt  Smith. 

A  Pilgrimage  to  Egypt.    An  Account  of  a  Visit  to  Lower  Egypt.    By  the  Bev. 

James  Smith,  b.d.     With  Introductory  Preface  by  the  Bev.  A.  H.  Sayce,  d.d.,  etc 

Aberdeen,  1897.    Size  9x6,  pp.  x.  and  342.    Maps  and  Illustrations.    Presented 

by  the  Author. 

This  privately  printed  book  is  much  more  than  the  record  of  a  flying  visit  to  Egypt. 
It  is  certified  by  Prof.  Sayce  to  be  singularly  free  from  mistakes,  although  filled  with  a 
groat  collection  of  facts  gathered  from  many  quarters. 

7roneh  Congo.  B.8.G.  Paris  18  (1897) :  252-256.  Dansanvillieri. 

Les  reconnaissances  g^logiques  de  M.  B.  Tbollon  dans  les  vallees  du  Djon^  et  du 

Niari.    Par  M.  Paul  DanzanvUliers. 

The  late  M.  ThoUon  discovered  good  limestone  for  lime-making  and  marble  for 
building  purposes  in  the  neighbourhood  of  Brazzaville,  and  the  late  M.  DanzanvUliers 
described  the  circumstances,  with  a  diagrammatic  section. 

Treneh  West  Afriea.  

Benseignements  Colon.  ComiUVAfrique  Franfaise^iXSdT):  81-111. 

Les  eooleo  au  Soudan  fran^ais. 

La  r^igion  musulmane  au  Soudan  fran9aiB.     With  Map. 

Qorman  Wost  AMoa — ^Togo.  

Das  deutsoh-franzosische  Abkommen  iiber  die  Abgrenzung  von  Togo.  With  Map. 
— Beilage  zum  **Deutsohen  Kolonialblatt,"  viii.  Jahrgang.  Berlin,  den  25 
Oktober  1897.    Pp.  4.    Size  10}  x  7}. 

Hansa  Grammar.  Bobinson. 

Hausa  Grammar,  with  Exercises,  Beadiogs,  and  Vocabulary.  By  the  Bev.  Charles 
H.  Bobinson,  m.a.  London :  Paul  &  Oo.,  1897.  Size  7}  X  5Jf,  pp.  x.  and  124. 
Frontispiece.    Price  5t.    Presented  by  (As  PtMishers. 

Hatal  and  Znlnland.  Ingram. 

Natelia :  a  condensed  History  of  the  Exploration  and  Colonisation  of  Natal  and 
Zululand.  From  the  Earliest  Times  to  the  Present  Day.  By  J.  Forsyth  Ingram. 
London  :  H.  Marshall  &  Son  [1897].  Size  8)  x  10|,  pp.  86.  Map  and  Illustrations. 
Presented  by  Messrs.  Harvey  i  Greenacrs. 

This  beantifnl  album  of  photographic  views,  witli  accompanying  text,  is  published 
in  Natal  by  Messrs.  Harvey  and  Greenacre,  and  in  Cape  Ck)lony  by  Messrs.  Dunbar 
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Bros.  It  is  produced  in  celebration  of  the  fonr  hundredth  anniversary  of  the  diacoTery 
of  Natal  by  Vasoo  da  Gama.  The  letterpress  includei  a  sketch  of  the  history  of  the 
colony,  and  the  illostrations  are  carefally  selected  and  finely  reproduced.  A  special 
feature  is  made  of  photoj^raphs  from  the  same  point  at  long  intervals  of  time,  thus 
presenting  a  vivid  picture  of  the  progress  of  the  colony. 

Niger  CkAit— Benin.  Baeoa. 

Benin,  the  City  of  Blood.  By  Gommandflr  R.  H.  Bacon,  b.m.  London  :  E.  Arnold, 
1897.  Size  9x6,  pp.  152.  Map  and  Illiutrations.  Price  7s.  6d,  Pretenied  by  the 
PuhlUher. 

A  straightforward  account  of  the  naval  expedition  to  Benin,  forming  an  appropriate 
sequel  to  Captain  Boisragon's  account  of  the  massacre  which  led  to  it  An  interesting 
picture  is  given  of  natives  constructing  a  plan  of  Benin  city  with  corks  and  matches 
on  the  ground.  It  would  have  been  very  interesting  if  an  exact  copy  of  the  plan  had 
been  preserved  for  comparison  with  the  real  state  of  things.  The  exigencies  of  bush 
fighting  are  excellently  described,  and  a  brief  account — which  we  could  wish  to  be 
longer — is  eiven  of  Benin  city  itself.  It  is  enough,  however,  to  amply  justify,  the  sub- 
title of  the  book. 

Obock.  jfiev.  G.  41  (1897):  194-203.  Boiiire. 

La  cdte  rran9ai8e  des  Somalis  et  le  Somaliland  britannique.    Par  le  Dr.  Rouire. 

Somali  Dictionary.  Larajasie. 

Somali-Eoglirtii  and  English-Somali  Dictionflry.  Bv  the  Rev.  Fr.  Evangeliste  de 
Larajasse.  London:  Paul  &  Co.,  1897.  Size  7|  X  5^,  pp.  xviil  and  302. 
Price  124.    Presented  by  the  PuMiiliers. 

Somali  Orammar.  Larsjasse  and  Bampont 

Practical  Grammar  of  the  Somali  Language,  with  a  Manual  of  Sentences.  By 
Rev.  Fr.  Evangeliste  de  Larajasse  and  Yen.  Fr.  Cyprien  de  Sampout  London: 
Paul  &  Co.,  18»7.  Size  7|  x  5^,  pp.  xii.  and  2G6.  Price  128.  Presented  by  the 
Publishers, 

South  Africa.  Bryoe. 

Impressions  of  South  Africa.  By  James  Bryce.  With  Three  Maps.  London: 
Macmillan  &  Co.,  1897.    Size  9x6,  pp.  xxvi.  and  601.    Price  lis. 

This  will  be  separately  noted. 

Sjuth  Afiioa— Kashonaland.    M.h.k.G.Ges.  TTien  40  (1897)  :  187-211.  Ltai. 

Uebor  altarabisohe  Ruinenstalten  im  Maschona-Land  und  dcren  Beziehungen  zum 
biblischen  Ophir.    Yon  Oskar  Leuz. 

A  useful  summary  of  the  results  of  recent  discoveries. 

South  African  Races.  Imp,  and  Asiatic  Quarterly  Rev.  4  (1897)  :  43-59.  Coltmo. 

The  Problem  of  the  Races  in  Africa.    By  Miss  Hnrriette  E.  CSolenso. 

The  writer  discusses  the  present  relations  between  the  white  and  black  races  iia 
South  Africa,  and  insists  on  the  need  of  caution  in  dealing  with  the  latter. 

Sudan.  Edwards. 

Reconquering  the  Sudan.  Bv  Frederick  A.  Edwards.  From  the  Genileman*$ 
Magazine,  October,  1897,  pp.  360-371.    Size  9x6.    PresenUd  by  the  Author, 

A  record  of  recent  political  and  military  movements  in  the  Sudan. 

Tripoli.  Cowper. 

The  Hill  of  the  Oraces:  a  Record  of  Investigation  amons:  the  Trilithons  and 
Megalithic  Sites  of  Triyioli.  By  H.  S.  Cowper.  London :  Methuen  &  Co.,  1897. 
Size  9  X  6,  pp.  xxii.  and  328.  Map,  Plan,  and  Illustrations.  Price  lOf.  Qd.  Pre- 
sented by  the  Publishers, 

Mr.  Cowper  prefaces  Ins  interesting  record  of  explorations  in  Tripoli  by  an  anecdote 
showing  the  dense  ignorance  of  the  average  well-informed  person  aa  to  the  facts  or 
geogpraphy,  three  fellow-passengers  on  a  Mediterranean  steamer  never  having  even 
heard  of  Tripoli.  The  general  results  of  Mr.  Cowper's  journeys  liave  already  beea 
published  in  the  JoumaJI,  but,  in  view  of  the  controversy  sure  to  arise  where  there  is 
K»  much  that  is  new  and  interesting,  the  extended  and  complete  description  is  Tf  ry 
welcome.  The  first  section  deals  wiih  the  town  of  Tripoli,  the  second  with  journeys 
in  the  hill  range,  the  third  with  the  modern  and  ancient  geography  of  the  hill  range, 
the  others  with  the  Senams  and  their  story,  the  Khoms  and  Lebda,  a  description  of 
the  sites  visited,  and  some  remarks  on  the  future  of  Tripoli. 
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Toali.  B,8.G.  Paris  18  (1897) :  217-229.  BUno. 

Note  Bur  la  poeiUoa  de  ranoienne  tUIo  de  Thighs.    Par  M.  Edonard  Blanc.    With 

Map  and  lUu$lraUon$. 

This  paper,  read  at  the  Paris  Gkographioal  Society  in  1894,  gives  reasons  for 
placing  the  town  of  Thiges,  in  the  ancient  Roman  province  of  Africa,  abont  midway 
between  Grafsa  and  Tozeur,  instead  of  in  the  immediate  neighboorhood  of  Tozenr  as 
formerly  believed. 

Tnaia.  A  traver$  le  Monde  {Tour  du  Mimde)  8  (1897) :  217-220.  Hess. 

Les  Ports  et  les  Yoies  de  Oommnnication  en  Tnnisie.  Par  Jean  Hess.  With  Map 
and  FUms. 

Tanis.  Bev.  Seieniifique  7  (1897) :  705-712,  745-751.  Levassenr. 

Ge  qu'on  peat  faire  en  Tnnisie.    Par  M.  Levasseur. 
On  the  agrionltnral  prospects  of  Tunis. 

Tuoif— Carthage.    Mis$.  Catholiques  29  (1897) :  485-489,  500-502,  514-516.     Delattre. 

Oarthage.  Qnelqnes  tombeanx  de  la  Ntfcropole  pnniqne  de  Douim^s  (1892-1894). 
Par  le  B.  P.  Delattre.     With  lUuBtraiiotu. 

Tnnis— Oarthige.  Drapeyron. 

Galcal  g^graphiqne  et  chrondogique  des  p^riodes  de  Thistoire  de  TAfriqne 
ancienne  dont  Carthaee  fat  la  capitale  (872  av.  et  698  ap.  J.-C).  Par  M.  Lndovic 
Drapeyron  — Association  Fran^aise  pour  l*Avancement  des  Sciences.  Congr^  de 
Garuiage,  1896  Pp.  668-676.  Paris :  Au  Secretariat  de  1* Association.  Size 
9i  X  6.    Preunted  by  (lie  Author, 

Tnnis—llairwan.  B.  S.  Kh€dio.  G.  4  S.  (1897) :  IQl-llQ.  Beyram  Bey. 

Kaironan.    Par  Beyram  Bey. 
West  AfHea.  Bev,  Scientifiq^  W  8  (18^7) :  289^00.  Hearst. 

Da  S^n^gal  an  Dahomey.    Par  M.  Hourst. 

West  Africa—Xosi.  Voolet. 

A  travers  le  Monde  (Tour  du  Monde)  8  (1897)  :  257-2G0. 

Le  Mossi.    La  Mission  du  lieutenant  Youlet.     With  IHustraiions, 

West  Africa— Niger.  Haoqoard. 

Miss.  Catholiques  29  (1897) :  247,  259,  270,  282,  296,  307,  320,  333,  343,  352. 

De  Tombonctou  aax  Bouches  du  Niger  avec  la  Mission  Hourdt.  Recit  du  R.  P. 
Hacquard.     With  Illustrations, 

^Weit  Africa— Niger.         B.8.G.  Com.  Paris  19  (1897) :  433-458.  Hearst. 

Sur  le  Nig^,  de  Tombonctou  k  Tembouchure  du  fleuve.  Par  M.  le  lieutenant 
Hourst.     With  Map, 

^West  Afirloa— Niger.      B,8,G,  Com,  Havre  14  (1897) :  67-77.  Hearst. 

R^ception-O>nf(^rence  de  M.  Hourst,  lieutenant  de  vaisseaa,  chef  de  la  mission 
hydrographiqne  du  Niger. 

^est  Africa — Niger.  Trotter. 

An  Expedition  to  the  Source  of  the  Niger.  By  Oolonel  J.  E.  Trotter,  b.a.  (From 
the  GtograjMeal  Journal  for  September  and  October,  1897.)  Size  10  x  6|,  pp.  40. 
Map  and  Mlutlrations, 

"West  Africa— Niger.    B.  Comity  VAfrique  FrangaUe  7  (1897)  :  253-266.  

Dans  la  boude  du  Niger:  I.  La  mission  Voulet-Chanoine  au  Mossi. — H.  La 
mission  Chanoine  an  GourounsL — III.  Les  missions  Destenave  et  \  allet-Oaudre- 
lier. — IV.  La  situation  de  Samory. — V.  Les  missions  du  Haut-Dahomey.  WWi 
Map  and  Portraits. 

ITcst  Africa— Niger  Baiin.    Blackwood's  Mag.  162  (1897) :  557-573.  

French  and  English  in  the  Basin  of  the  Niger. 

West  Africa— Sodao.  Xeyer. 

Erforschungsgeschichte  and  Staatenbildungen  des  Westsudan  mit  BerQoksichti- 

Smg  seiner  historiscben,  ethnologischen  uiid  wirtschaftlichen  Verbaltnisse.    Von 
r.  Paul  Goostantin  Meyer. — Petcrmanns  Mitteilungen.    Erganzungsheft  Nr.  121. 
Qotha :  Justus  Perthes,  1897.    Size  11  x  7|,  pp.  108.    Maps. 

This  will  be  separately  noticed. 

Waiteni  flaliaxa.    A  travers  U  Monde,  Tour  du  Monde  8  (1897) :  853-356. 

Le  Sahara  OoeidentaL     With  lUustratitms. 
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Weitern  Sahara.  BlndloML 

AYiait  to  the  Western  Sahara.  By  Harold  Bindloaa.  From  the  GenUemam*$ 
Magazine,  October,  1897,  pp.  400-411.    Size  9x6. 

A  graphic  aocount  of  a  visit  to  the  ooast  of  the  Sahara  between  Marocco  and 
Senegambia,  with  the  hope  of  establishing  trade  with  the  Arabs.  The  landing  was 
made  close  to  Cape  Bojador. 

Znlnland — Minerals.  C^arrard. 

Beport  on  the  Mining  Industry  of  Zulnland  for  the  year  1896.  By  J.  Jervis 
Gkirrard.  Pietermaritzburg,  1897.  Size  9}  x  6»  pp.  iT.  and  72.  Section$.  Pre- 
80nted  by  the  OovernmerU  of  Ziduland. 

The  report  gives  a  detailed  account  of  the  gold  and  coal  fields  of  Zululand«  the 
value  of  which  is  said  to  be  considerable,  but  the  working  of  neither  gold  nor  ooal  is  as 
yet  fully  undertaken,  on  account  of  the  want  of  competent  prospectors  and  means  of 
transport. 

VOBTH  AMEBICA. 


Canada.  Nature  57  (1897) :  62-6().  

Geologists  in  Canada.     With  lUmtraiions. 

Notes  on  t)ie  transcontinental  excursion  after  the  British  Association  meeting  in 
Toronto. 

Canada,  H.W.T.  Hajne  and  T^jIat. 

The  Pioneers  of  the  Klondyke :  being  au  account  of  Two  Tears'  Police  Service  on 
the  Yukon.  Narrated  by  M.  H.  E.  Hayne  and  recorded  by  H.  West  Taylor. 
London :  Low  &  Co.,  1897.  Size  7^  x  5,  pp.  xii.  and  184.  Map  and  llluilra-' 
tions.     Price  Ss.  Gd.    Pre9ented  by  the  Publuhers, 

This  was  referred  to  in  the  December  number,  vol.  x.  (1897),  p.  G31. 

Caxiada — Ontario.  

Dominion  of  Canada.  Gold  Mining  in  Ontario.  Its  Present  Position  and  Future 
Prospects.    London:  Straker  Bros.  &  Co.  [1897].    Size  11  X  8 J,  pp.  8.    Map, 

Canada— Selkirk  Colony.  XaeBeth. 

The  Historical  and  Scientific  Society  of  Manitoba.  Transaction  No.  50.  Farm 
Life  in  the  Selkirk  Colony.  By  Rev.  B.  G.  MacBeth,  m.a.  Winnipeg.  1897. 
Size  8|  X  6,  pp.  4.     Presented  by  the  Society. 

Canada  and  Newfoundland.  Dawson. 

Stanford's  Compendium  of  Geography  and  Travel  (New  Issue).  North  America. 
Vol.  i.  Canada  and  Newfoundland.  By  Samuel  Edward  Dawson.  London: 
E.  Stanford,  1897.  Size  8  X  5|,  pp.  xxiv.  and  720.  Maps  and  Illustrations. 
Prioe  15s.    Presented  by  the  Publisher, 

This  important  book  will  be  specially  noticed. 

Great  Lakes.  National  G,  Mag,  8  (1897) :  233-247.  OUbart 

Modification  of  the  Great  Lakes  by  Earth  Movement  By  G.  K.  Gilbert.  With 
Maps, 

Xszioo— Antiquities.  P.B.8, 62  (1897) :  67-80.  Kandalay. 

A  Maya  Calendar  Inscription,  interpreted  by  Goodman's  Tables.  By  Alfred  P. 
Maudslay.     With  Illustrations. 

Newfoundland.  Oldbus  72  (1897) :  261-268.  Ba^. 

Beise  durch  Neufundland  von  Ost  nach  West.    Yon  Budolf  Bach. 

Newfoundland.  Harr^. 

Newfoundland  in  1897,  being  Queen  Victoria's  Diamond  Jubilee  Year  and  the 
Four  Hundredth  Anniversary  of  the  Discovery  of  the  Island  by  John  Cabot.  By 
the  Rev.  M.  Harvey,  ll.d.  London  :  Low  &  Co.,  1897.  Size  7}  x  5,  pp.  ziv.  and 
204.    Maps  and  Illustrations.    Prioe  5s. 

Dr.  Harvey  gives  a  concise  and  popular  account  of  Newfoundland,  illustrated  by 
some  interesting  photographs. 

Newfoundland.  /.  Franklin  I.  144  (1897) :  161-170.  Outerbridge. 

The  Undeveloped  Mineral  Wealth  of  Newfoundland.    By  A.  E.  Outerbridge,  Jimr. 
Photographs  of  some  of  the  principal  mines  in  Newfoundland  accompany  the  paper. 
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V«wfnuildla]ld  Bulk.      Ann.  Hydrographie  26  (1897) :  390-393.  Sohott. 

Die  Nebel  der  NeufundUnd-Banke.    Yon  Dr.  Gerhard  Bohott.     With  Maps. 
On  the  fog  cm  the  Newfoandland  Bank. 

Vorih  Amaziea— Fhyiieal  Geography.  Xropotkin. 

Nineieenth  Century  48  (1897)  :  799-820. 

Beoent  Boienoe.    Bj  Prince  Kropotkin. 

The  artide  deals  largely  with  the  phydical  features  of  North  America  and  their 
origin. 

BoiitiMm  Oalifomift — Santa  Oatalina  Island.  Smith. 

The  Geology  of  Santa  CatallDa  Island.  By  William  Sidney  Tangier  Smith.  Proc. 
Oaliforoia  Academy  of  Sciences.  Third  Serietj.  Geology.  Vol.  i.  No.  1.  San 
Francisco^  1897.    Size  10  x  7^,  pp.  72.    Map  and  Plates. 

TTsitad  Stotaa.  Fewkes. 

Preliminary  Account  of  an  Expedition  to  the  Cliff  villages  of  the  Red  Rock 
C!onntry,  and  the  Tusayan  Ruins  of  Sik3ratki  and  Awatobi,  Arizona,  in  1895.  By 
J.  WiUter  Fewkc'*. — Annual  Report  of  the  Board  of  Regents  of  the  Smithsonian 
Institution, .  .  .  July,  1895.    Washington,  1896.    Size  9^  x  6,  pp.  557-588.    Platef. 

Viited  Stotas.  Natiomd  O.  Mag.  8  (1897)  :  285-293.         Hubbard  and  Baker. 

Geograpbic.il  Research  in  the  United  States.  By  Ganliner  G.  Hubbard,  ll.d  , 
and  Marcus  Baker. 

A  paper  read  to  Section  E  of  the  British  Association  at  Toronto. 

TTnited  States.  yational  G.  Mag.  8  (1897) :  299-303.  Xoore. 

United  States  Daily  Atmospheric  Survey.     By  Prof.  Willis  L.  Mooro. 
A  paper  read  to  Section  E  of  the  British  Association  at  Toronto. 

United  States — Agriculture.  

Yearbook  of  the  United  States  Department  of  Aprriculturc,  18i)6.  Washington, 
1897.     Size  9^  X  6.  pp.  686.     Portraits  and  Illustrations. 

This  Yearbook  is  distributed  gratuitously  by  the  United  States  Government  to  the 
farmers  of  the  United  States ;  the  issue  consists  of  500,000  copies.  It  contains  a  lar^e 
number  of  popular  articles,  dealing  with  many  scientific  questions  closely  bearing  on 
agriculture  and  on  agricultural  processes,  as  well  as  statistical  appendices,  the  wholo 
lieing  profusely  illustrated. 

ITsited  States — Appalachians.     American  J.  Sci.  4  (1897) :  857-371.  Sranner. 

The  Former  Extension  of  the  Appalachians  across  Mississippi,  Louisiana,  and 
Texas.    By  John  C.  Branuer.     With  Maps. 

United  States— Arisona.  MindelefEl 

The  Repair  of  Cafa  Grande  Ruin,  Arizona,  in  1891.  By  Cosmos  Mindeleff. 
Fifteenth  Annual  Report  of  the  Bureau  of  Ethnology  to  the  Sccietarv  of  the 
Smithsonian  Institution,  1893-94.  By  J.  W.  Powell.  Washingtm,  1897.  Ii*ize 
12  X  8, -pp.  321-349.     Plans  and  Illustrations. 

TTaited  States— Ariaona.         Appalachia  8  (1897) :  225-232.  Tourney. 

La  Ventana.     By  J.  W.  Tourney.     With  Illustrations. 

United  StaUs-Ariiona.  National  Q.  Mag.  8  (1897) :  203-226.  Femow. 

The  Forests  and  Deserts  of  Arizona.  By  Bernhard  E.  Fernow,  pud.,  etc.  With 
Illustrations. 

ITidted  States  -  Bureau  of  Ethnology.  TowelL 

Fpurteejath  Annual  Report  of  the  Bureau  of  Ethnology  to  the  Secretary  of  the 
Smithsonian  Infctitntion,  18S-2-93.  By  J.  W.  Powell,  dirrctor.  Two  Parts.— 
Fifteenth  Annual  Report  .  .  .  1893-94.  By  the  same.  Washington,  li!'9t>-97. 
Sizo  12  X  8,  pp.  (14th  Report)  Ixii.  and  1136;  (15tii  Report)  cxxii.  an- 1  366.  Afap« 
and  Illustrations.     Presented  by  the  Director^  U.S.  Bureau  of  Ethnology. 

United  SUtes— CaUfomia.        /.  Geology  6  (1897) :  563-578.  Drake. 

The  Topography  of  California.     By  Ncah  Fields  Drake. 

Vnitad  States— Caves.  Spdunca  3  (1897) :  22  31.  Owen. 

Marble  Cave  (Missouri)  et  Wind  Cave  (Dakota).  Par  Miss  Luella  A.  Owen. 
With  Iluitrations. 
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United  States—Coast  and  Oeodetic  Bnryey.  XendenliaU  and  Tittmaam. 

National  G,  Mag,  8  (1897)  :  291-299. 

A  brief  Account  of  the  Geographic  Work  of  the  U.S.  Coast  and  Geodetic  Sarvej. 
By  T.  C.  Mendcnhall,  ll.d.,  etc.,  and  Otto  H.  Tittmann. 

A  paper  read  to  Section  E  of  the  British  Association  at  Toronto. 

United  States— Forest  Eeserves.  National  O.  Mag.  8  (1897):  177-187.  Vewall. 

The  National  Forest  Reserves.    By  Frederick  H.  NewelL     With  Diagramt. 

United  Stotes— ForesU.      B.  American  O.S.  29  (1897) :  181-192.  GanneU. 

The  Administration  of  the  Forests  of  the  Public  Domain.    By  Henry  Gannett. 
With  Map, 

United  States—Indians.  Moeney. 

The  Ghost-Dance  Religion  and  the  Sioux  Outbreak  of  1890.    By  James  Mooney. 

Fourteenth  Annual  Report  of  the  Bureau  of  Ethnology  to  the  Secretary  of  the 

Smithsonian  Institution,  1892-93.    By  J.  W.  Powell.    Part  2.    Washington,  1896. 

Sice  12  X  8,  pp.  611-1136.    Map  and  Illustrations. 
A  discussion  of  the  Indian  ghost-dance,  comparing  it  with  the  outbreaks  of  dancing 
mania  in  Europe,  and  an  account  of  the  reprisals  of  United  States  troops  on  the  rebellious 
Indians,  the  reported  barbarities  of  which  it  would  be  impossible  to  believe  were  this 
not  an  official  document. 


United  States— Meteorology.  

U.S.  Department  of  Agriculture.  Weather  Bureau.  Report  of  the  Chief  of  the 
Weather  Bureau,  1895-96,  Washington,  1896.  Size  12  x  9,  pp.  xl.  and  266. 
Maps  and  Diagrams, 

Amongst  other  papers  there  is  a  list  of  tornadoes  in  the  eight  years  1889-96,  with 
a  map  for  each  year. 

United  States— Michigan.     American  J.  8ci.  4  (1897) :  383-386.  Xndge. 

Some  Features  of  Pre-Glacial  Drainage  in  Michigan.     By  E.  H.  Mudge. 

United  States— New  Mezico.    National  G.  Mag.  8  ( 1 897) :  273-28  i.  Hodge. 

The  Enchanted  Mesa.     By  F.  W.  Hodge.     With  Map  and  llluBtrations, 

United  States— Inland  Navigation.  Laaeh. 

Minutes  of  P.L  Civil  Engineers  129  (1897) :  '247-279. 
Inland  Navigation  in  the  United  States.     By  Major  Smith  S.  Leach.     With  Plate, 
On  the  canals,  river-improvements  and  lake  harbours  of  the  United  States. 

United  States— Xentncky,  Mammoth  Cave.    iS^e/unca  3  (1897):  12-22.  CalL 

La  Cartographic  do  Mammoth  Cave  (Kentucky).  Par  M.  Ellsworth  OalL  With 
Maps, 

United  States— Lower  Mississippi.  Scottish  G.  Mag.  13  (1897):  419-421.  Gannett. 

The  Flood  of  April,  1897,  in  the  Lower  Mississippi.   By  Henry  Gannett.    With  Map, 

United  Stfttas— Menomini  Indians.  Eofbaas. 

The  Menomini  Indians  By  Walter  James  Hoffman,  hd. — Fourteenth' Annual 
Report  of  the  Bureau  of  Ethnology  to  the  Secretary  of  the  Smithsonian  Inatitntion, 
1892-93.  By  J  W.  Powell.  Part  i.  Washington,  1896.  Size  12  x  8,  pp.  8-828. 
Map  and  Illustrations, 

United  States— New  York.  American  Naturalist  81  (1897) :  690-699,  792-800.    BowlM. 
The  Swamps  of  Oswego,  N.Y.,  and  their  Flora.    By  W.  W.  Bowlee. 

United  States— New  York.     Gkbus  71  (1897)  :  384-388.  Staiini. 

Chinatown  in  New  York.    Von  Dr.  C.  Steffens.    Illustrations. 

This  little  article  is  cleverly  illustrated  with  original  drawings  of  Chineee  life  in 
New  York. 

United  States— Niagara.  

Thirteenth  Annual  Report  of  the  Commissioners  of  the  State  Beservation  at 
Niagara.  Albany  and  New  York,  1897.  Size  9|  x  6,  pp.  60.  lUustraHims,  Pre- 
senttd  by  Andrew  H,  Green,  Esq, 

Describes  the  working  of  the  State  Beservation,  which,  combined  with  the  Viotoria 
Park  on  the  Canadian  side,  has  cleared  the  environs  of  the  falls  of  Niagara  from  all 
that  is  unsightly  and  unsafe. 
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Vaitad  Btatei— PuiflA  Coait.  Lamb. 

The  Sand  Danes  of  the  Paoifio  Coast.  By  Frank  Haines  Lamb.  (From  the 
Foretter,  3  (1897),  pp.  94-97.) 

ITnitad  States— Pennsylvania.    S.  American  G.8.  29  {IS97):  176-lSO.  Ohittenden. 

Mountain  Stmotnres  of  Pennsylvania.    By  A.  P.  Chittenden. 

The  result  of  the  author's  investigation  is  summarized  in  the  statement  that  the 
synclinal  mountain  is  not  (as  has  been  held)  the  predominant  type  in  the  Pennsylvanian 
Appalachians,  but  that  the  predominant  structures  in  the  district  are  in  the  proportion — 
MoQOcliual,  1333 ;  anticlinal,  334 ;  synclinal,  245. 

United  Btatet—Borfey.   B,  Philosoph.  8.  Washington  18  (1897) :  204-222.  Preston. 

The  Transcontinental  Arc.    By  Erasmus  Darwin  Preston.     With  Map. 

United  Btatei— Upper  Xissiisippi  Valley.  Xeyei. 

Trant,  A.  8ei.  St.  LouU  7  (1897) :  357-370. 

Relations  of  the  Devonian  and  Carboniferous  in  the  Upper  Mississippi  Valley. 

By  Charles  R.  Keyes. 
United  States— Washington.    National  O.  Mag,  8  (1897) :  226-230.  ElUott. 

Mount  St  Helens.    By  Lieut.  Charles  P.  Elliott.     With  Map, 

CENTRAL   AND   SOUTH   AMERICA. 

Argentine  Lasgnages.  Qnevedo. 

B,A.  Nao.  Ci.  Cordoba  15  (1896-97) :  5-200,  253-420. 
Lenguas  argentinas.  Idioma  Abipon.  Eosayo  fundado  sobre  el  **  De  Abiponibns  *' 
de  Dobrizhoffer  y  los  manuscritos  del  Padre  J.  Brignlel,  S.J.,  con  Introduccion, 
Mapa,  Notas  y  Ap^adice.    Por  Samuel  A.  Lafone  Quevedo,  m.a. 

Argentine— Patagonia.       American  J.  Sci.  4  (1897) :  327-354.  Hatolier. 

On  the  Geology  of  Southern  Patagonia.     By  J.  B.  Hatcher.     With  Map  and 

lUuUrations, 
Argentine — Patagonia.  Mereerat. 

An.  Museo  Nacional  Buenos  Aires  6  (1890-97) :  105-130 ;  309-319. 

Essai  de  clasbification  des  terrains  sedimentaires  du  versant  oriental  de  la  Pata- 

gonie  Australe.     Par  Alcide  Mereerat. 

Coupes  ge'ologiques  de  la  Patagonie  Australe.     By  the  same.     With  Plates. 

Argentine— Patagonia.      Petermanns  M.  43  (1897) :  212-216.  Nordenskjbld. 

Ueber  die  Natur  der  Maji^ellansl'ander.  Vorlaufige  Mitteilung  iiber  die  Schwedische 
wissenschaftliche  Expedition,  1895-97.    Von  Dr.  Otto  Nordenskjold.     With  Map. 

Argentine — Patagonia.  Nordensl^dld. 

A  Journey  in  South-Western  Patagonia.  By  Otto  Nordenskjold.  From  the 
Oeographieal  Journal  for  October,  1897.  Size  10  x  6|,  pp.  10.  Map  and  lUus- 
irations. 

Argentine  Repnblio.      B.A.  Nae.  Ci.  Cordoba  15  (1897):  201-252.  Bodenbender. 

Devono  y  Gondwana  en  la  Ropilblica  Argentina.  Las  formaciones  sedimentarias 
de  la  parte  Noroeste.    Par  Guillermo  Bodenbender.     With  Map  and  Profiles, 

Argentine  Repnblio.  

Annario  de  la  Direocidn  General  de  Estadistica  Correspondiente  al  AHo,  1896. 
Tomo  I.    BnenoB  Aires,  1897.    Size   11  X  7^,  pp.  xiv.  and  410. 

Argentine— Chile  Trontier.     Pttermanns  M.  48  (1897) :  177-179.  Bteffen. 

Bemerknngen  zur  Karte  der  ohilenisch-argentiniscben  Grenze  im  Feuerland. 
Von  Dr.  Hans  Bteffen.     WUh  Map. 

<Je&tral  Ameriea.  Sapper. 

The  Old  Indian  Settlements  and  Arohiteotnral  Structures  in  Northern  Central 
America.  By  Dr.  Carl  Sapper.  Annual  Report  of  the  Board  of  Regents  of  the 
Smithsonian  Institution,  .  .  .  July,  1895.  Washington,  1896.  Size  9|  x  6,  pp. 
537-555.    Plans. 

Central  Amerieer-Costa  Riea.  Ohnroh. 

Coata  Rica.  By  Colonel  George  Earl  Church.  From  the  Oeographical  Journal 
for  July,  1897.    Size  10  x  6|,  pp.  80.    ilfap. 

Central  Ameriea— Hioaragna  Canal.    B.S.O.  Madrid  89  (1897):  7-20.  BobraL 

El  canal  de  Nicaragua.    Por  D.  Jos^  Gutierrez  Sobral. 
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Chile — Censui.  

Noticia  preliminar  del  Ceneo  Jeneral  de  la  Bepiiblica  de  Chile  levantado  el  28  de 
Xoviembre  de  1895.    Santiago  de  Chile,  1896.    Size  10^  x  7,  pp.  xii.  and  2M. 

The  population  of  Chili  in  1895  is  given  as  2,712,145,  showiog  the  smalleet  ten- 
yearly  increase  since  1843. 

Chile—Statisties.  

Sindpsis  Estadutica  i  Jeocrr&fica  de  la  Bepiiblica  de  Chile  en  1896.    Valparaiso, 
1897.    Size  10  x  7,  pp.  204. 

ChiU.  


Annario  hidrogi&fico  de  la  Marina  de  Chile.  Aiio  19;  Afio  20.  Santiago  de 
Chile,  1896.  Size  11  x  7},  pp.  (19X  82,  and  520 ;  (20),  26,  and  496.    Diagram$,  eU. 

GhiU— Tierra  del  Fnego.    Scottuh  G,  Mag,  18  (1897) :  393-399.  Hordmskjcad. 

Notes  oa  Tierra  del  Faego.  An  Account  of  the  Swedish  Expedition  of  1895-97. 
By  Dr.  Otto  Nordenskjold. 

Cuba.  B.8,0.  Lyon  14  (1897) :  454-512.  Cresoeat. 

L*Ilo  de  Cuba,  istude  Physique,  Economique,  Historique  et  Politique.  Par  M. 
A.  Crescent. 

A  compilation. 

Mexico  and  British  Honduras — Boundary.  

Treaty  Series,  No.  6.  1897.  Treaty  and  Additional  Article  between  Great 
Britain  and  Mexico  respecting  the  Boundary  between  Mexico  and  British  Honduras. 
[With  a  Map.]  Signed  at  Mexico,  July  8, 1893,  and  April  7,  1897.  [Batifications 
exchanged  at  Mexico,  July  21,  1897.]  London :  Eyre  &  Spottiswoode,  1897.  Size 
10  x  6J,  pp.  6.     Price  6Jd. 

Pern.  Delgado* 

B£.G.  Lima  5  (1896):  445-457;  6  (1896-7):  96-105,  230-240,  393-396. 

Etnografia  y  Lingiiistica :  Yocabulario  del  idioma  de  las  tribus  Cdmpas.  Por  D. 
Eulogio  Deigado. 

Fern.  B.S.G.  Lima  6  (1897) :  361-390  ;  7  (1897)  :  1-20.  Baimondi. 

Itinerario  de  Iob  viajcs  de  Baimondi  en  i\  Peru.  Provincias  de  Ca&ete,  Yauyoa 
y  Huarocliiri.  Tarma,  Chancbamayo,  Vitoc,  Monomamba,  Uchubamba  y  Janja 
(1855). 

Fern— Bibliography.  

Biblioteca  Peruana.  Apuntes  para  un  Catdlogo  de  Impresos.  11.  Entroga  1 
(pp.  1-288)  ;  Entres?a  2  (pp.  289-618).  Santiago  de  Chile,  Hiblioteca  del  Instituto 
Nacional,  1896.     Size  10^  x  7.     Presented  by  the  Bihlioleca  del  Jnttituto  NacioncU. 

Bibliog^phy,  with  notes  of  books  published  in  Peru. 

Pern  -Carabaya.  B,8.  G.  Lima  7  ( 1 897) :  1 05-1 1 9.  Balta. 

Observaciones  bechas  en  uu  viaje  ^  Carabaya.    Por  Jos^  Balta. 

Fern— Huinuco.  B.8.G.  Lima!  (1997):  61-105  

Monografia  de  la  proviocia  de  Hnltnuoo.    Por  X.  X. 

Feru-rPalominos.  B.S.G.  Lima  6  (1897) :  417-440.  YiUareal. 

PoBioion  Geogrdfica  del  Faro  de  Palominos.    Por  el  Dr.  Federico  YiUareal. 

An  elaborate  discnesion  of  the  observations  by  which  the  position  of  the  island  of 
Palominos,  off  the  coast  of  Peru,  was  determined  as  ]2°  8'  5-5"  S..  77°  14'  445*'  \V. 

Fern— Finra.  B8.G,  Lima  7  (1897) :  21-25.  Xgnigtizen. 

Estudios  demogrdficos  de  la  ciudad  de  Piura.    Por  el  Dr.  Victor  Eguigdren. 

Fem---Tambo.         .  B.8.G.  Lima  6  (1897) :  440-443.  Z^Higa 

La  Mar. — Itinerario  del  caminn  de  Ayacucho  al  puerto  fluvial  de  Simariva  en  el 
Apurimao.    Por  D.  Braulio  Zuniga. 

South  Amorica— Falasontology.    Natural  Science  11  (1897) :  256-264.  Ameghino. 

South  America  as  the  Source  of  tlie  Tertiary  Mammalia.  By  Florentine 
Atneghino. 

Straits  of  Magellan.  Anuario  hidrog.  Marina  de  Chile  20  (1896) :  3-41.  Wilson. 

Memoria  de  la  Comision  hidrografica  al  Estrecho  de  Magallancs,  a  cargo  del 
capitan  de  fragata  don  Arturo  E.  WiUon,  en  los  mases  dc  octubre  a  diciembrc  de 
1894.     With  Chart. 

r:  ... 
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Tsaaiaela  and  Britiih  Oniaaa — Boundary.  — > 

United  StatcB  Commission  on  Boundary  between  Venezuela  and  British  Quiana. 
[Washington,  1896-d7.]  Report  and  Acoompanying  Papers  of  the  Commission 
appointed  by  the  President  of  the  United  States  **  to  Investigate  and  Report  upon 
the  true  Divisional  Line  between  the  Republic  of  Venezuela  and  British  Guiana." 
9  vols.  Vol.  1,  Historical;  vol.  2,  Extracts  from  Archives;  vol.  3,  Geographical ; 
vol.  4,  Atlas ;  vol.  5  and  6,  British  Blue  Books ;  vol.  7,  Official  History,  eta,  of 
Venezuela ;  vol.  8,  Venezuelan  Documents ;  vol.  9,  Venezuelan  Briefs.  Size :  vols. 
1,  2,  3,  7,  8,  9,  9^  X  6 :  voU  .5  and  6, 13}  x  8} ;  vol.  4,  17|  X  15.  Kopt.  Pre- 
tented  by  the  Commiesion. 

YoMKiiela— Orinooo.     DeuUche  Rundschau  G,  20  (1897) :  14-20,  55-65.  Etlbner. 

Reise  in  das  Quellgebiet  des  Orinoco.    Von  Georg  Hiibner.     With  lUuitrations, 

Yenemela — Statittlos.  

Annual  Statistics  of  the  United  States  of  Venezuela,  189^.  Caracas,  1896.  Size 
9  X  6},  pp.  284. 

West  Indies.  Lightboam. 

Lightboum*8  West  India  Annual  and  Commercial  Directory.  St.  Thomas :  J.  X. 
Laghtbourn,  1897.    Size  7}  X  5,  pp.  208.    Presented  by  the  Compiler. 

West  Indies— Grenada.  Harrison. 

The  Rocks  and  Soils  of  Grenada  and  Carriacou,  and  the  Agricultural  Chemistry  of 
Cacao.  By  J.  B.  Harrison,  Government  Analyst  of  British  Guiana.  London: 
Waterlow  &  Sons,  1896.  Size  10  x  6J,  pp.  60.  Presented  by  the  Colonial  Secre- 
tary^ Grenada. 

This  will  be  referred  to  further. 

West  Indies— Trinidad.     Timehri  10  (1896) :  357-394 ;  11  (1897) :  11-27.  DavU 

Early  English  Colonies  in  Trinidad.     By  Hon.  N.  Darnell  Davis,  C.M.G. 

AUSTRALASIA  AND   PACIFIC   ISLANDS. 

AnitralasU — ^Tertiary  Mollusoa.  Harris. 

Catalogue  of  Tertiary  Mollusca  in  the  Department  of  Geolozy,  British  Museum 
(Natural  History).  Fart  L  The  Australasian  Tertiary  Mollusca.  By  George  P. 
Harris.  London :  Longmans  &  Co.,  1897.  Size  9x6,  pp.  xvi.  and  408.  Plates, 
Presented  by  the  British  Museum. 

Sllioe  Group— Funafuti.      Petermanns  M.  43  (1897) :  190-192.  Langenbeok. 

Das  Atoll  Funafuti  in  der  Ellice-Gruppe.    Von  Prof.  Dr.  R.  Langenbeck. 

New  South  Wales.  

Annual  Report  of  the  Department  of  Mines  and  Agriculture,  New  South  Wale^, 
for  the  year  1896.    Sydney,  1897.     Size  13  x  8J,  pp.  164.    Plans  and  Sections, 

New  South  Wales.  Coghlan. 

New  South  Wales.  Statistical  Register  for  1895  and  previous  years.  Compiled 
...  by  T.  A.  Coghlan.  Sydney,  1897.  Size  10  x  6J,  pp.  xxviii.  and  912.  Pre- 
sented by  the  Agent-General  for  New  South  Wales. 

New  South  Wales.  Coghlan. 

The  Wealth  and  Progress  of  New  South  Wales,  1895-96.  By  T.  A.  Coghlan. 
Vol.  i.  Ninth  Issue.  Sydney,  1897.  Size  9x6,  pp.492.  Presented  by  the  Agent- 
Oeneralfor  New  South  Wales, 

This  important  and  well-known  work  contains  what  is  really  the  detailed  com- 
mercial geography  of  New  South  Wales. 

New  South  Wales.  Stheridge,  David,  and  Orimshaw. 

J.  and  P.R.S.  New  South  Wales  80,  1896  (1897):  158-185. 

On  the  Occurrence  of  a  Snbmerged  Forest,  with  Remains  of  the  Dugong,  at  Shea*s 
Creek,  near  Sydney.  By  R.  Etberidge,  Junr.,  Prof.  T.  W.  Edgeworth  David,  and 
J.  W.  Grimshaw.     WUh  Plates. 

The  observations  recorded  in  this  paper  form  "  the  best  direct  evidence  hitherto 
obtained  to  show  that  the  existence  of  man  in  Eastern  Australia  can  probably  claim 
something  approaching  to  a  geological  antiquity,  as  is  implied  by  the  fact  tbat  the 
Pacific  ocean  and  the  Australian  land  have  changed  their  respective  levels  by  as  much 
as  15  feet  since  the  existence  of  Neolithic  man  at  Botany  bay." 
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Vew  South  Wales.  XeKinnoj. 

J,  and  PM.8.  New  South  Wcdeg  30, 1896  (1897) :  Ixxiv.-lxxzix. 
Water  Oonseryation  finrreys  of  N.8.  Wales.    By  H.  G.  MoKinney. 

Vew  Bontli  Wales— Blue  Xonntains.  David. 

J,  and  P.B.8,  New  South  Wales  80,  1896  (1897) :  3S-69. 
Summary  of  our  Present  Knowledge  of  the  Structure  and  Origin  of  the  Blue 
Moontains  of  New  South  Wales.    p*art.  III.  of  Anniversary  Address,  by  T.  W. 
Edgeworth  David.]     With  Maps  and  Plates. 

Hew  Zealand— Pit  Dwellings.  /.  Polynesian  S,  6  (1897) :  77-84.  Rutland. 

On  the  Ancient  Pit  Dwellings  of  the  Pelorus  District,  South  Island,  N.Z.    By 
Joshua  Rutland.     With  Illustration  and  Plan. 

Queensland.  Woedon. 

Queensland,  Past  nnd  Present    An  epitome  of  its  Resources  and  Development, 
1896.    By  Thornhill  Weedon.    Brisbane.  1896.    Size  9x6,  pp.  240. 
An  official,  historical,  and  statistical  account  of  Queensland. 

Queensland — Water  Supply.  Henderson. 

Queensland.    Water  Supply.    (Report  of  the  Hydraulic  Engineer  on.)    Brisbane, 
1896.     Size  13^  x  8^,  pp.  21.     Maps  and  Diagrams. 

West  Australia.  Deutsche  G.  Blatter  20  (1897)  :  215-221.  Greffrath. 

Qeograpbisch-statistisohe  Uebersioht  iiber  die  australischen  Kolonien.  L  Die  Eolonie 
Westaustralien.    Von  H.  Greffrath. 

POLAR  REGIONS. 


Antarotic— Belgian  Expedition.    B.S.R.  Beige  G.  21  (1897)  :  395^00. 
Regions  antarctiques. — Depart  de  Texp^dition  antarctique  beige. 

Arotic — ^Andree's  Balloon  Expedition. 

Die  Abfahrt  der  Andr^e  'schen  Ballon-Expedition  zum  Nordpol  und  ihre 
Aussichten.  Von  Otto  Baschin.  (Sunder-Abdruck  aus  d.  Yerhandlungen  d. 
Qesellsch.  f.  Erdk.  z.  Berlin,  1897,  No.  7.)    Size  9x6,  pp.  10. 

Arotio— Frani  Josef  Land.    Petermanns  M.  43  (1897) :  217-218.  Supan. 

Gopelands  Neue  Karte  von  Franz  Josef-Land.    Von  Prof.  Dr.  A.  Supan. 

Danish  Arotio  Expeditions.  Goioh. 

Danish  Arctic  Expeditions,  1605  to  1620.  In  Two  Books.  Book  I.  The  Danish 
Expeditions  to  Greenland  in  1605,  1606,  1607;  to  which  is  added  Captain  James 
Hall's  Voyage  to  Greenland  in  1612.  Book  II.  The  Expedition  of  Captain  Jens 
Munk  to  Hudson's  Bay  in  Search  of  a  North- West  Passage  in  1619-20.  Edited, 
with  Notes  and  Introductions,  by  C.  C  A.  Gosch,  2  vols.  (Nos.  xcvi.  and  xcvii. 
of  the  Hakluy  t  Society's  Publications.)  London  :  Printed  for  the  Hakluyt  Society, 
1897.  Size  9  x  6,  pp.  (voL  i.)  xvi.,  cxviii.,  and  206;  (vol.  ii.)  oxviii.  and  188. 
Charts  and  Plates.    Presented  by  the  Hakluyt  Society. 

Greenland — Umanak  Ijord.  Barton. 

The  Scientific  Work  of  the  Boston  Party  on  the  Sixth  Peary  Expedition  to  Green- 
land. Report  B.  Glacial  Observations  in  the  Umanak  District,  Greenland.  By 
George  H.  Barton,  s.b.  Reprinted  from  Technology  Quarterly,  vol.  x.  No.  2, 
June,  1897.  Size  10|  x  7,  pp.  213-244.  Map  and  Illustrations.  Presented  by  the 
Author. 

A  fine  description  of  a  summer's  work  on  the  Umanak  fjord  and  the  edge  of  thd 
adjacent  ice-sheet.     The  illustrations  from  photographs  are  of  exceptional  interest. 

PHYSICAL  AND  BIOLOGICAL  GEOGRAPHY. 
Climatology.  Eann. 

Bibllothek  Geographischer  Handbiicher,  Herausgcgebon  von  Prof.  Dr.  Friedrioh 
RatzeL  Handbuch  der  Elimatologie.  Von  Julius  Hann.  Zweite  .  .  .  Auflage. 
3  vols.  Stuttgart :  J.  Engelborn,  1897.  Size  8^  x  5|,  pp.  (vol.  i.)  xii.  and  404; 
(vol.  ii.)  viii.  and  384 ;  (vol.  iii.)  viii.  and  576.  Price  36  mark.  Presented  by  the 
PMisher. 

This  will  be  specially  noticed. 
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Olimatology.  Xadien. 

C.  L. '  Madsen.  Thermo-Oeograpbical  Studies.  General  exposition  of  the 
analytical  method  applied  to  Researches  on  Temperature  and  Climate.  Awarded 
by  the  Smithsonian  Institution,  Wasbin^^ton,  with  the  Hodgkins  Medal,  1895.  With 
numerous  tables  and  plans,  and  a  Codification  of  the  principal  Thermo-geographical 
Formu]»,  Tables,  and  Definitions.  Copenhagen:  G.  E.  C.  Gad,  1897.  Size 
14  X  10^,  pp.  xxii.  and  142.    Price  30c 

This  will  be  specially  noticed. 

Climatology.  Meieorofog.  Z.  14  (1897) :  359-361.  Woeikof. 

Die  ganze  Temperaturschwankucg  im  arktischen  und  aqnatorialen  Seeklima.  Von 
AWoeikof. 

Oiavitatioa  and  Kagnetlsm.  EStvds. 

Math.  tt.  Naturuisa.  Beridde  Ungarn  13  (1897):  193-243. 

Untersnohungen  iiber  Gravitation  und  Erdmagnetismus.  (Vorl&nfige  Mittheilung.) 
Von  Dr.  Roland  Baron  Eotvoa. 

Im  Age.  /.  of  Trans.  Victoria  L  29  (1897):  201-238.  Upham. 

Causes  of  the  Ice  Age.    By  Warren  Upham. 

Keteorology.      P.  American  A.  Arts  and  Sciences  32  (1897)  :  245-251.  Botoh. 

On  obtaining  Meteorological  Records  in  the  Upper  Air  by  means  of  Kites  and 
Balloons.     By  A.  Lawrence  Rotch. 

Oeeaaograpby.  Peiermanns  M.  43  (1897) :  201-212.  Schott. 

Die  Gew&sser  der  Bank  von  Neufiindland  und  ihrcr  weitern  Uingebung.  Eine 
ozeanographische  Studie  von  Dr.  Gerhard  Schott.     With  Maps, 

OessxLography— Plankton.  Clave. 

Bihang  K.  SvensTta  Vttens.-A.  Handlingar  22  (1896)  :  1-33. 

Redogorelse  for  de  svenska  hydrografiska  uiidersokningarne  Februari  1896  under 
ledning  af  G.  Ekraan,  O.  Peitcrsson  och  A.  Wijkander.  V.  Planktonuiider- 
sokningar  :  Vegetabiliskt  plankton.     Af  P.  T.  Clcve.     With  Plate. 

Ocemnography— The  Tides.    Ann.  Hydrographie  25  (1897) :  337-346.  Kriimmel. 

Ueber  Gezeitenwellen.     Von  Prof.  Dr.  Otto  Kriimmel. 
An  account  of  the  tidal  theory  from  the  time  of  Newton  down  to  the  most  recent 
observations,  given  in  popular  language  and  almost  without  the  use  of  mathematics. 

^ftoiflc  Ocean— Fisheries.        G7o&u«  72  (1897) :  121-124.  Schott. 

Die  Fischercibanke  des  Nordlicheii  Stillen  Ozeans.     Von   Dr.  Gerhard  Schott. 

Wilh  Map. 

The  map  shows  the  recognized  fishing-banks  along  the  east  and  north  shores  of  tbu- 
^orthern  Pacific,  and  the  accompanying  letterpress  summarizes  the  nature  of  each  bank 
^nd  the  fish  frequenting  it 

Riyilcal  Oeogiaphy.  Klein. 

Jahrbuch  der  Astronomie  und  Geophysik  .  .  .  UnterMitwirkungvon  Fachmannem 
heransgegeben  von  Dr.  Hermann  J.  Klein.     VII.      Jahrgang  1896.     Leipzig: 
E.  H.  Majer,  1897.    Size  9x6,  pp.  x.  aud  400.    Map  and  PlaUs. 
The  plan  of  this  annual  is  to  give  summaries  of  a  selection  of  the  papers  published 

each  year  in  each  of  the  chief  departments  of  astronomy  and  physical  geography. 

^hyfieal  C^graphy.  Ar$tcwski. 

Physico-Chemische  Notizen,  1894-96.      Size  9x6^.    Illustrations.    Presented  by 

the  Author. 

This  bonnd  set  of  memoirs,  by  Dr.  Ar^towski,  contains  one  on  the  plateau  of  th& 
Ardennes,  and  one  on  the  antarctic  regions. 

Physical  Geography.  Lapparent. 

A.  de  Lapparent.    Notions  g^n^rales  sur  PEcorce  terrestre.  Paris :  Masson  et  Cie. 

[1897].  Size  7 J  X  5,  pp.  156.  Illustrations.  Pnce  1  fr.  20  c.  Presented  by  the 
Publishers. 

An  admirable  epitome  of  physical  geography  in  the  form  of  a  course  of  lectures  to 
young  ladies  in  a  school  in  Paris.  Prof,  de  Lapparent  treats  of  the  general  relief  of  the 
Earth's  crust,  the  action  of  the  atmosphere,  formation  of  sediments,  movements  in  the 
crust,  the  characters  of  the  Paris  basin,  and  a  glance  at  geological  periods. 


104  GEOGRAPHICAL  LITERATURE  OF  THE  MOUTH. 

FUnt-Geography.  Deutaclie  G.  Blatter  80  (1897) :  179-214.  OppaL 

Die  Kokospalmc.    Von  Dr.  A.  Oppel. 
On  the  distribution  of  tlie  ooco-nnt  palm. 

Plant-Qeography.  Hooker  and  Jaekaon. 

Index  Kewensis :  an  enumeration  of  the  Genera  and  Species  of  Flowering  Planta, 
from  the  time  of  Linnaens  to  the  year  1885  inclusive,  together  with  their  anthora' 
names,  the  works  in  which  they  were  first  published,  their  native  countries,  and 
their  synonyms.  Oompiled  at  the  expense  of  the  late  Charles  Robert  Darwin, 
under  the  direction  of  Joseph  D.  Hooker,  by  B.  Daydon  Jackson.  2  vols.  Oxford: 
The  Clarendon  Press,  1895.  Size  13  X  11,  pp.  (vol.  i.)  xiv.  and  1268 ;  (voL  ii.)  vilL 
and  1300.    Presented  by  Major  L.  Darwin. 

This  splendid  work,  suggested  by  the  lato  Mr.  Darwin  and  carried  out  at  hit 
expense,  was  undertaken  on  account  of  the  difficulty  which  the  great  biologist  had 
experienced  iu  tracing  the  habitat  of  different  plants  from  the  books  available  at  the 
time.  The  importance  of  the  catalogue  to  the  student  of  plant  distribution  cannot  be 
over-estimated. 

Sand.  Tijds.  K,  Ned,  Aard.  OenooU,  Ameterdam  (2)  14  (1897) :  321-864.         L«ri^. 

De  Zand-Onderzoekiogeu  der  laatste  jaren.    Door  Dr.  J.  Lorie.     With  Plate* 

On  recent  investigations  into  the  nature  of  sand,  with  reference  to  its  occurrence  on 
the  beach  or  in  dunes. 

Seismology.  B.S.G.  Italiana  10  (1897)  :  265-270.  BamtU. 

II  grandc  terremoto  indiano  del  12  giugno  1897.     Di  M.  Baratta.     With  Diagram. 
The  paper  contains  a  scismos^raphic  record  taken  in  Padua  on  the  occasion  of  the 
great  oartliquake  in  the  north  of  India  in  June,  1897. 

Seismology.  Petermanns  M.  43  (1807) :  112-115.  SapaxL 

Yorschlage  zur  systematiscben  Krdbebenforschung  in  den  einzelnen  Landem. 
Vortrag,  gehaltcn  auf  dem  XII.  Deutschen  Geographentag.  Von  Prof.  Dr.  A.Supan. 

Springs  and  Wells.  Heim. 

Vterteljahrsh.  Naiurfor$chenden  Ge*.  Zurich  42  (1897)  :  112-128. 
Geolopischc  Naciilcse.    Von  Albert  Hoim.     Nr.  7  ;  Quellertrage  in  Schachtcn  und 
dercn  Bestimmung. 
A  study  of  deep  woUd  and  the  conditiond  which  regulate  their  yield  of  water. 

Terrestrial  Magnetism.  Creak. 

The  General  Bearinjrs  of  Ma*rnetic  Observations.  By  Ettrick  W.  Creak. — Annual 
Keport  of  the  Board  of  Regents  of  th(>  Smithsonian  Institution,  .  .  .  July,  1895. 
Washmgton,  1896.     Size  i'i  x  6,  pp.  107-115. 

Terrestrial  Magnetism.      Sitzh.  K.P.A.  W.  Berlin  (1897)  :  (>78-686.  Esohonkagen. 

XTebcr  schnelle,  perio<lisclie  Veranderungen  des  Erduiagnctismus  von  sebr  kleiner 
Amplitude.    Von  Prof.  Dr.  M.  Eaclumhagen.     With  Plate. 

Terrestrial  Magnetism.    Z.  Get.  Erdk.  Berlin  32  (1897) :  112-136.  Hellmaan. 

Die  Anfange  der  magnetischcn  Bcobachtungen.    Von  G.  flellmann. 
On  the  first  observations  of  the  variations  of  terrestrial  magnetism. 

Terrestrial  Magnetism.      Ann.  Uydrographie  25  (1897) :  299-si08.  

Bericht  der  Dcntschen  Seewartc  iibcr  die  Ergobnisse  der  magnetischen  Beobach- 
tungcn  in  dem  dcutschen  Kiistengobiete  und  in  den  deutschcn  Schutzgebieten 
wahrend  des  Jahres  1896. 

Magnetic  observations  arc  recorded  for  several  parts  of  the  German  coast,  for  German 
Eabt  Africa,  and  for  German  New  Guinea.  At  Hamburg  the  disturbing  effect  of  the 
new  electric  tramways  was  so  great  as  to  very  seriously  interfere  with  the  testing  of 
compasses  at  the  Naval  Observatory. 

Terrestrial  Magnetism.    Sitxb.  K.P.A.  W.  Berlin  (1897)  :  414-449.  Bonld. 

Zur  Theorie  des  Erdmagnetismus.    Von  Wilhelm  von  Bezold.     With  Plates. 

Terrestrial  Magnetism.     Terrestrial  Magnetism  2  (1897) :  45-60.  Fleming. 

The  Earth,  a  Great  Magnet.     By  Dr.  J.  A.  Fleming,  m.a.,  F.it.8. 

Terrestrial  Magnetism.  Fritseke. 

Ueber  die  Bestimmung  der  Coefficienten  der  Gaussischen  Allgemeinen  Theorie  des 
Erdmagnetismus    iiir    das  Jahr  1885  und  iiber  den  Zusammenhang  der  drei 
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erdmagnotiaohen  Elemente  oDtereinander  von  Dr.  H.  FriticHe.    St.  Petersburg, 

1897.    Sise  9}  x  ^,  pp.  86.    Pre$ented  by  Dr.  H,  FriUdie. 

Apart  from  the  soientifio  valne  of  this  elaborate  treatise,  it  is  of  interest  in  being 
entirely  phot(>-lithographed  from  the  author*8  mannscripts,  thus  obviating  the  poosi- 
biUtj  of  printers'  errors  in  the  tables. 

The  Bftrth.  Lobley. 

The  Mean  Badial  Variation  of  the  Globe.  Being  the  Address  to  the  City  of 
London  College  Science  (Society  at  the  Opening  of  the  Session  1896-97.  By  tbe 
President,  I^f.  J.  Logan  lx>bley,  f.q.s.,  etc.  Reprinted  from  the  Journal  of 
the  City  of  London  College  Scienee  Society,  vol.  iv.  No.  4  (Janiiaiy,  1897).  Lewes. 
Sise  8|  X  5|,  pp.  22.     I'retented  by  tJte  Auiltor. 

Topogfaphieal  Climatology.  Davii. 

A  Speculalion  in  Topographical  Climatology.  By  Prof.  W.  M.  Davis.  [Reprinted 
from  the  Ameriean  Meteorological  Journal  for  April,  1896.]    Size  10  X  6^,  pp.  10. 

ITiidorgToand  Water.  Anohinolosi. 

Waters  within  tlie  Earth  and  Laws  of  Raioflow.  By  W.  S.  Aucbindoes,  c.e. 
Philadelphia,  1897.     Size  9^  x  G,  pp.  44.     Diagrams.    Presented  by  the  Autltor, 

A  study  of  tbe  movement  of  percolating  water  beneath  the  surface  of  the  land. 

Water— Temperature.     NoUzhlait  V.  Erdk.  Darmstadt  (1890) :  17-22.  Oreim. 

Zum  Temperatur^'aDg  im  Jauibacli  bei  Galtur.    Von  Dr.  G.  Greim.     With  Plate. 

Oq  the  hourly  variatioDfl  of  temperature  in  a  mountain  stream  and  in  the  surround- 
ing  air  on  two  consecutive  days,  eliowiug  tbe  change  produced  by  a  flood  in  the  stream. 

2oo-6oography.  Solater. 

The  Geography  of  Mammals.  Tlie  Paliearctic  region.  By  W.  L.  Sclater,  m.a  , 
F.z  8.,  Director  of  the  South  African  Museum.  From  the  Geographical  Journal  for 
July,  1897.     Size  10  x  6|,  pp.  8.     Map. 

ANTHBOFOOEOOBAFHT   AND    HISTORICAL    GEOOBAPHT. 
Anthn^geography.  Mason. 

Influence  of  Environment  upon  Human  Industries  or  Arts.  By  Otis  Tufton  Mason. 
— Annual  Report  of  the  Board  of  Regents  of  the  Smithsonian  Institution,  .  .  .  July, 
1895.     Washington,  1896.     Size  9J  x  6,  pp.  639-665. 

Anthropogeography.  FowelL 

Relation  of  Primitive  Peoples  to  Environment,  illustrated  by  American  examples. 
By  J.  W.  Powell. — Annual  Report  of  the  Board  of  Regents  of  the  Smitlisooian 
Inbtitution,  .  .  .  July,  181)5.     Wnshington,  1896.     Size  9 J  x  6,  pp.  625-G37. 

Anthropology— TellOw  Baees.  Hamy. 

The  Yellow  Races.  By  Dr.  E.  T.  Hamy.— Annual  Report  of  the  Board  of  Regents 
of  the  Smithsonian  lustitutioo,  .  .  .  July,  1895.  Washington,  1896.  Size  9|  x  6, 
pp.  505-517. 

Eiitorioal — ^Adam  of  Bremen.  Lonborg. 

Adam  af  Bremen  och  hnns  skildring  af  Nordenropas  Hinder  och  folk.  Akademisk 

Afhandling  af  8?ein  Lonborg.  Upsala:  Harald  Wretman,  1897.  Size  9x6, 
pp.  182.    Presented  by  the  University  of  Upsala. 

Hiitorieal— Columbus.    Rev.  THm.  I.  G.  e  Hist.  Bahia  4  (1897) :  323-359.       Pragner. 

Estudos  Historioos.  O  Descobridor  do  Novo  Mundo  foi  Colombo.  (Henrique 
Pragner.) 

BIOOBAPHT. 

Abereromby.  Nature  57  ( 1 897) :  55.  Scott 

Hon.  Ralph  Abereromby.    By  R.  H.  Scott,  f.r.8. 

Avonnei.  La  G€ographie  10  (1897):  473.  Obalski. 

L'Bxplorateur  Prisse  d'Avennes,  1807-1879.    Par  M.  T.  Obalski.     With  PoHraiU 

Memorandum  on  the  life  of  an  Egyptologist,  whose  name  has  recently  been  given 
to  a  new  street  by  the  Municipality  of  Paris. 

Biographioal  Dictionary.  Lea. 

Dictionary  of  National  Biography.  Edited  by  Sidney  Lee.  Vol.  li.  Scoffin— 
Sheareo;  vol.  Hi.  Shearman— Smirke.  Loudon:  Smith,  Elder  &  Co.,  1897. 
Size  10  X  6i,  pp.  (voL  li.)  vi.  and  464 ;  (vol.  Hi.)  vi.  and  414.   PHee,  each  vol.,  15s. 
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Vol.  li.  inclades  notices  of  the  following  names  of  geographical  intereet :  William 
Scoresby,  and  his  son  William  Scoresby,  by  Prof  J.  K.  Laaghton ;  Henry  Seebohm, 
by  B.  B.  Woodward;  Berthold  Carl  Seemann,  by  O.  T.  Boulger;  Bob^  Barkley 
8haw,  by  S.  E.  Wheeler;  and  Thomas  Shaw,  by  T.  Seooombe.  Vol.  lit:  Greorge 
Bhelvocke,  by  Prof  J.  K.  Langhton ;  Sir  George  Simpson,  by  G.  A.  HArrii ;  Thomas 
Simpson,  by  Prof  J.  K.  Laugbton ;  and  Sir  Edward  Bosc  Sladen,  by  Stephen  Wheeler. 

GEHESAL. 

BaUooniag.  C.  Rd.  125  (1897) :  587-589.  CaiUetot 

Appareil  destine  k  mesnrer  les  huutenrs  atteintes  par  les  aerostats.    Y^rifioation 
des  indications  fooruies  par  le  barom^tre.    Note  de  M.  L.  Cailletet. 

Bering  Sea.  FoHntghUy  Rev.  (n.8  )  62  (1897)  :  679-^1.  WilMs. 

The  Bering  Sea  Dispute.    By  H.  W.  Wilson.     With  Map. 

On  the  controversy  as  to  seal-hunting  in  Bering  sea. 

Bibliography.  Basehin. 

Bibliotheca  Greographica.     Herauegegeben  von  dor  Gesellschaft  fiir  Erdkunde  zu 
Berlin,  bearbeitet  von  Otto  Baschin.     Band  iii.    Jahrgang  1894.    Berlin:  H.  W. 
Kiihl,  1897.     Size  9x6,  pp.  xvi.  and  402. 
The  new  volume  of  this  admirable  Bibliography  contains  several  marked  improve- 
ments, and  the  fulness  of  its  record  of  geographical  literature   in  1894  is  almost 
alarming.    So  many  papers  are  recorded  from  little-known  publications  that  we  hope 
steps  will  be  taken  to  secure  the  preservation  of  ut  least  one  copy  of  each  in  some 
accessible  geographical  library. 

Bibliograpby.  ■■ 

Oatalogue  d*une  importante  Biblioth^que  composee  d*ouvrages  anciens,  rares  ei 
pre'cieux.    Aucienne  Biblioth<:Kiue  de  D.  de  Salvaing  de  Boissien,  1600-1683.'^ 
Grenoble :  Librairie  Dauphiuoiso  H.  Falque  et  Felix  Perrin,  1897.    Size  9}  X  6), 
pp.  232. 

Bibliography. 


University  of  the  State  of  New  York.  State  Library  Bulletin,  Additions  No.  3. 
September,  1894.  Albany,  181)7.  Size  10  x  7,  pp.  511-1364.  Presented  by  the 
New  York  State  Library. 

Bibliography. 


University  of  the  State  of  New  York.  State  Library  Bulletin.  Additions  No.  4. 
September,  1896.  Additioos  to  Medical  Division  18U5.  Albany,  1896.  Size 
10  X  7,  pp.  130.    Presented  by  the  New  York  State  Library. 

Bibliography. 


University  of  the  State  of  New  York.  New  York  State  Library.-  Seventy-seventh 
Annual  Keport,  1894.  Albuuy,  1897.  Size  9x6,  pp.  548,  205-1364,  and  14. 
Presented  by  the  New  York  State  Library. 

British  Colonies— Trade.     Contemporary  Rev.  72  (1897)  :  697-708.  Xnlhall' 

The  Trade  of  the  British  Colonies.     By  M.  G.  Mulhall. 

Channel  Pilot.  ■ 

The  Channel  Pilot,  Part  ii.  Coast  of  France  and  the  Channel  Islands.  Originally 
compiled  by  Staff-Commander  John  W.  King,  u.n.  Sixth  Edition.  London: 
J.  D.  Potter,  1897.  Size  9J  x  6J,  pp.  xviii.  and  678.  Indez  CJiart.  Price  3f.  6d. 
Presented  by  the  Hydrographer^  AdmircUty. 

Sdnoational— Methods.    Petermanns  M.  48  (1897)  :  242-245. 


Der  geographisohe  Unterricht  an  den  deutscheu  Uochschulcn  im  Wintersemeeter 
1897-98. 
Educational — Xethods.  Mill* 

Hints  to  Teachers  and  Students  on  the  Choice  of  Geographical  Books  for  Refers 
ence  and  Beading,  with  Classified  Lists.    Prepared  at  the  request  of  the  Geo- 
graphical Association.    By  Hugh  Robert  Mill,  d.sc.    London :  Longnuuis  &  Co., 
1897.    Size  7^  X  5J,  pp.  142.    Price  3«.  6d.    Presented  by  the  Author. 
This  was  referred  to  in  the  Journal  for  December,  1897,  vol.  z.  p.  641. 

Geography.  National  G.  Mag.  8  (1897)  :  251-266.  Kelti0^ 

The  Great  Unmapped  Areas  on  the  Earth's  Surface  awaiting  the  Explorer  and 
Geographer.    By  J.  Scott  Keltic,  ll.d. 

The  Presidential  Address  to  Section  E  of  the  British  Association  at  Toronto. 
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KW9l  Obierratory.  

hnter  Jahres-Bericht  iiber  die  Thatiqkeit  der  Deuigcben  Seewarte  iHr  das 
96.    Entattet  von  der  Direktion.    Bemeft  ii.  zu  den  '*  Annalen  der  Hydro- 
nnd  Maritimen  Meteorologie/'  1897.    Hamborg,  1897.    Size  11  x  7J[,  pp. 
S6.    Presented  by  the  Qerman  Naval  Obtervatory. 

nml  Bofphoms  Commission.  [Solgott  J 

«rk  of  the  IntematioDal  Commiasion :  appointed  to  prevent  Shipwreck  at 
ranee  to  the  BoBphorus  from  the  Black  Sea,  and  render  assistance  to  the 
deed.  By  a  Member  of  the  Committee.  Dover:  G.  W.  Grigg  &  Son, 
Site  8^  X  5J,  pp.  24.    Presented  by  Uie  Auihor. 

nml  Goologieal  Congress.    American  Naturaliet  81  (1897) :  951-960.   Palache. 
dogical  Congress  in  Russia.    By  Charles  Palache. 

meeting  and  excursions  of  the  Geological  Congress  at  St.  Petersburg  in  the 
1897. 


NEW  MAPS. 

By  J.  COLES,  Map  Curator,  B.G.S. 

EUBOFE. 
■d  Wales.  Ordnance  Surrej. 

liions  issued  since  November  8,  1897. 

. — General  Maps  (revised) : — 

D  AHD  Walm:— 298,  hills  eugraved,  black  or  brown;  285.  286,  301,  340, 
s  engraved,  black  or  brown  (revised)  ;  4, 5, 6, 19, 28, 35,  engraved  in  outline 
).    Is.  each. 

k — County  Maps  (revised) : — 

D  AND  Wales: — Essex,  32  n.e.,  33  n.e.,  s.w.,  34  8.w.,  41  s.w.,  43  n.w.,  n.e., 
f.w.,  50  N.B.,  51  N.W.,  e.E.  Hampshire,  13  s.w.,  52  n.w.,  8.w.,  56  n.w.,  59 
iff.K.    Hertfordshire,  45  8.E.,  46  n.w.,  s.w.    Kent,  12  s.e  ,  18  s  w.    Middlesex, 

H.W.,  8.W.,  8.E.,  11  8.E.,  12   N.W.,  8.W.,  16  8.E.,  17   N.W.,  S.W.,  18    N.W.,  8.W.,  21 

rthnmberland,  70  n.w.,  s.w.,  s.e.,  71  n.w.,  76  n.e.,  77  n.e.,  s.e.  Surrey,  10  8.w., 

16  N.W.,  N.K.,  8.W.,  17  N.W.,  20  8.E.,  23  N.E.,  S.W.,  31  N.W.,^.E.,  33  N.W.,  35  S.E., 

Wiltsidre,  78  n.w.    London,  1  s  e.,  2  s.k.,  3  n.w.,  s.w.^  6  s.e.,  7  n.w.,  s.w., 
wW.,  10  8.E.,  12  s.w.     1$.  each. 

hr— Farish  Maps  (revised) : — 

D  AHD  Wales  .—Cheshire,  XXVIII.  8.  15;  XXIX.  5;  XXXVI.  4,  11,  14, 
XVII.  1,  9 ;  XLIII.  4,  8.  Durham,  IV.  2 ;  XXX Vn.  12, 15, 16 ;  XLII.  2, 
V.  16;  XLV.  13;  XLVU.  7;  XLVIII.  1,2,3,4,6,6,  7,  8,  9,  10, 12,  13, 14, 
XLIX.  1,  2,  3,  5,  6,  7,  8,  9, 11,  12,  13, 14, 15, 16;  LII.  3,  4;  LIII.  4,  5,  7; 
8,  4,  7,  8 ;  LV.  3,  4, 11.  Hertfordshire,  XXUI.  13.  Essex,  II.  4, 11, 14 ; 
,  3,  7,  8, 16  ;  rV.  9,  10,  11,  12 ;  VIII.  1,  10,  14;  XII.  7;  XVIU.  5,  6,  7; 
,  12,  13,  14,  15,  16;  XXVII.  11;  XXIX.  4,  7,  8,  15,  16;  XXXVI.  4; 
a.  7,  10,  13,  14,  15,  16;  XXXVIII.  4,  11,  12,  13;  XXXIX.  9;  XL.  7; 
3 ;  XLVII.  1,  2,  3,  4,  12 ;  XLVIII.  1,  2,  3,  4,  6,  6,  8,  9,  10, 11 ;  XLVIIIa. 

X.  14;  LXXXIII.  9,  14.  Hampshire,  XXXVL  12,  XXXVIL  13, 14; 
,  5 ;  LXX.  11 ;  LXXVL  13 ;  LXXVIIL  3,  5,  7,  9,  11 ;  LXXX.  9,  10.  lU 
5,  16;  LXXXL  10. 11,  12,  13,  14  ;  LXXXIL  1,2,5,9, 13, 14 ;  LXXXVIII. 
i,  8, 11,  13 :  LXXXIX.  1,  2,  8,  9,  10,  12 ;  XC.  1,  8,  9, 10, 11 ;  XCL  6,  7, 
It,  nL  11  ;  IV.  9,  11,  13 ;  VIL  8,  12  ;  VIU.  5;  X.  1 ;  XIIL  12, 16 ;  XIV. 

1, 14 ;  XV.  3,  11 ;  XVI.  5  ;  XIX.  1,  5 ;  XXI.  8,  13, 15, 16 ;  XXII.  2,  5,  6, 
11, 16;  XXXL  4 ;  XXXIII.  13,  15 ;  XXXIV.  1,  5,  7,  14 ;  XXXIX.  13  ; 
,  2,  5;  XLIX.  13;  LXIII,  8;  LXIV.  13.  Horthnmberland,  XIX.  8,  11, 
16 ;  XX.  6,  8,  9,  10,  11,  12,  15,  16 ;  XXL  5,  6,  7,  8,  9,  12,  13:  XXII.  5,  6, 
;  XXIV.  3,  4,  8;  XXV.  1,  2,  3,  5,  7,  8;  XXVL  5,  15,  16 ;  XXVIL  9,  10, 
3.  14,  15,  16;  XXXI.  4,  11,  12,  15 ;  XXXIL  1,  2,  3,  .5, 10,  13 ;  XXXVIII. 
SIX.  1.  2,  4,  5.  Surrey,  VL  14;  VU.  5  ;  XXX.  3,  4,  8,  14,  15,  16; 
I.  6;  XXXVIL  .3,  16;  XXXVIIL  3;  XLL  10;  XL VI.  7;  XLVIL  1. 
XXV.  5,  7;  XXVL  4,  5,  8,  9,  10.  13,  14,  15,  16;  XXXIV.  1,  5,  9,  13^ 
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XXXVa.  8,  12, 16 ;  XLVIII.  1,  5,  9, 11, 13, 14, 15 ;  XLIX.  14;  L.  14;  LI.  2,  8, 
6,  7,  8,  9,  U,  14, 15 ;  LXIL  2,  3,  4,  7,  8,  10,  11,  12 ;  LXIII.  3.    8«.  each. 

(E.  Stanford,  Agent.) 
.Historioal  Geography.  Paok. 

Historical  Atlas  of  Modern  Earope  from  the  Decline  of  the  Roman  Empire;  com- 
prising also  maps  of  parts  of  Asia  and  of  the  New  World,  connected  with  European 
History.  Edited  by  Reginald  Lane  Pool,  m.a.,  ph.d.,  Lecturer  in  Diplomatic  in 
tiie  University  of  Oxford.  Part  xiv.  Oxford :  The  Clarendon  Preea ;  London, 
Edinburgh,  and  Glasgow:  Henry  Frowde;  Ediaburgh:  W.  &  A.  K.  Johnston. 
1897.    Frice  3«.  6(2.  each  part.    Prttented  by  the  Clarendon  Pre$8, 

Ptirt  xiv.  contains  the  following  maps:  No.  55,  France  in  the  thirteenth  century, bj 
W.  E.  Rhodes,  m.a.  ;  Nos.  71  and  72,  the  Eastern  Roman  Empire  in  the  tenth  century, 
by  Prof.  Bury,  litt.d.    Each  map  is  accompanied  by  letterpress. 

Sweden.  Topographical  Section,  Swediah  Oeneiml  8fta£ 

Generalstabens  Karta  ufver  Svorige.      Scale  1 :  100,000  or  1*5  stat.  mile  to   an 

inch.    Sheet  70,  Arvika.   1896. 

Norrbotteus  Lan.     Scale  1 :  200,000  or  31  stat.  milei  to  an  inch.    Sheets :  37, 

Lulea;  32,Tarna. 

Hojdkarta  ot'ver  norra  Svorige.     Scale  1 :  500,000  or  8  stat.  miles  to  an  inch. 

5  sheets.    Topographical  Section,  Swedish  General  Staff,  1897.    PreeenUd  by  the 

Topographical  ISection,  Siredish  General  Staff. 

Sweden.  Bjitrfim. 

Karta  ofver  Vermlands  Lan  utarbctad  vid  Generalstabens  Litografiska  Anstalt  af 
A.  H.  BybtrGm,  1897.  Scale  1 :  200,000  or  3*1  stat.  miles  to  au  inch.  4  aheets. 
Presented  by  the  Kongl.  Universitets-Biblioteketj  Upsala. 

ASIA. 
Indian  Ooyemment  Surreys.  Surveyor-General's  Office,  Oalsntta. 

Indian  Atlas,  4  miles  to  an  inch.  Sheets :  44,  part  of  Malabar  (Madras  Presi- 
dency) ;  76,  parts  of  districts  Karnul,  Guntir,  Nellore,  and  Cuddapah  (Madras 
Presidency).  Quarter-Sheets  :  20  n.e.,  part  of  Jodbpore  (Native  State,  Bajputana 
Agency) ;  27a  n.b.,  part  of  Baltistan  or  Little  Tibet,  and  portion  of  Karakoram 
Himalayas:  31  n.e.,  parts  of  districts  Ferozepore  and  Ludibana,  and  of  Patiala, 
Nabha,  Faridkot,  and  Jind  (Native  States),  Punjab ;  32  s.w.,  part  of  Biokaneer 
(Bajputana  Agency) ;  33  s.w.,  parts  of  Jodhpore  and  Ajmere  (Rajputana)  ;  33  &B., 
parts  of  districts  Ajmere  and  Native  States  of  Jeypore,  Jodhpore,  and  Kisheng^h 
(Uajputaua  Agency);  44a  s.w.,  part  of  Baltistan  or  Little  Tibet;  72  N.B.,  parts  of 
districU  Nagpur,  Seoni,  Bhandara,  Chhindwara,  and  Balagbat (Central  Provincei); 
72  S.E.,  parts  of  districts  Nagpur,  Bhandara,  Raipur,  Balagiiat,  and  Ghanda  (Central 
Province*});  72  N.w.,  parts  of  districts  Chliindwara,  Betill,  Nagpur,  and  Seoni 
(Central  Provinces),  and  of  Berar  (Hyderabad  Assigned  Districts) ;  87  B.W.,  parts 
of  districts  Luckno  w,  Bara  Banki,  Fyzabad,  Unao,  Rae  Bareli,  Sultanpar,  and  Qonda 
(N.W.  Provinces  and  Oudh) ;  91  n.w.,  parte  of  districts  Bilaspur,  Balaghat,  and 
Raipur,  and  Native  States  of  Kawarda,  Chhuikhadan,  Nandgaon,  and  Ejoairagarii 
(Central  Provinces) ;  124  s  w.,  parts  of  districts  Kamrup,  Darrang,  (3aro  Iiilla, 
Goalpara,  and  Kbasi,  and  Jaintia  hills  (Assam) —Canal  map  of  India,  1897,  scale 
32  miles  to  an  inch,  6  sheete. — Bengal  Survey,  1  inch  to  a  mile.  No.  189,  diatriet 
Puri,  Season  1894-95 ;  No.  294  (2nd  edition),  district  Jalpaignri,  Seaaona  1858-59 
and  1888-92.— Bombay  Survey,  1  inch  to  a  mile.  Na  301,  parts  of  districts 
Belgaum  and  Bijapur,  Kolhapur,  and  Satara  Agencies,  Season  1894-95. — Central 
Provinces  Survey,  1  inch  to  a  mile.  No.  51,  parts  of  districts  Hoshangahad  and 
Chhindwara  (Central  Provinces),  Seasons  1868-69  and  1870.— Upper  Burma  Surrey, 
1  inch  to  a  mile.  No.  306  (preliminary  edition).  Northern  Shan  Statea  (part  of 
Hsipaw),  Season  1895-96 ;  No.  358  (preliminary  edition),  Southern  Shan  States, 
Season  1894-95.— Indus  Riverain  Survey,  1  inch  t^  a  mile.  Nos.  18,  S3,  34^  86,  49 
(skeleton),  49,  50  (skeleton),  51,  52,  53  (skeleton),  53,  districts  Karachi  and 
Hyderabad,  1894-95.— South-Bastern  Frontier,  1  inch  to  8  miles.    No.  9,  parte  of 


16  miles,  1897.— District  of  Seoni,  8  miles  to  an  inch,  1 897.— District 
Punjab,  1  inch  to  12  mUes,  1897.— District  Naini  Tal,  N.W.  Provinces  and  Ondh, 
1  inch  to  10  mile-,  1897.— Map  of  the  N.W.  Provinces  and  Oudh,  in  April,  1894: 
accompaniment  to  the  Annual  Adminibtration  Report,  N.W.  Provincea  and  Oudh. 
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P.W.DJ3.  and  R.  branch  for  the  year  1898-94, 1  inch  to  32  miles,  additions  to 
March,  1896.— Map  of  the  Central  Provinces,  1886, 1  inch  to  32  mUes,  with  additions 
to  railways,  March,  1896. — Patna  division,  1  inch  to  8  miles,  additions  to  1897, 
2  sheets  with  pamphlet. — District  Hoshungabad,  Central  Provinces  Revenue 
Survey,  1  inch  to  1  mile,  additions  to  1895, 13  sheets. — District  Pabna,  4  miles  to 
an  inch,  additions  to  1897.— Chart  of  Triangulation,  No.  18  Party  (HimaUyas), 
1  inch  to  2  miles;  Noe.  311,  336,  Punjab,  1897.— PreMnfod  by  EM,  Secretary 
€f  Biate  for  Jndia^  through  the  India  Office. 

East  Indian  Arehipcdago.  Van  der  Stok. 

Wind  and  WeaUier,  Currents,  Tides,  and  Tidal  Streams  in  the  East  Indian  Archi- 
pelago. Published  by  order  of  the  Government  of  Netherland's  India,  by  J.  P. 
van  der  Stok,  ph.d..  Director  of  the  Meteorological  and  Ma^etical  Observatory. 
Batavia :  Printed  at  the  Government  Printing  Office,  1897.  Presented  by  the  Board 
of  Trade, 

This  atlas  is  divided  into  three  parts.  The  first  treats  exclusively  of  observations 
made  on  board  ship,  the  second  contains  the  results  of  observations  of  rainfall  and 
winds  made  at  places  on  the  coast  and  alEo  at  some  inland  stations,  whilst  the  third 
treats  of  tides  and  tidal  streams. 

Part  L  includea  the  results  of  observations  made  on  men-of-war  from  1814  to  1890, 
on  wind,  weather,  the  condition  of  the  sea,  with  monsoon-charts  for  different  parts  of 
the  archipelago,  and  current  observations  as  well  as  current-charts  for  two  reasons. 
These  observations  form  the  principal  bulk  of  the  atlas,  and  a  vast  amount  of  informa- 
tion is  given  by  means  of  wind  roses,  notes,  and  also  in  tabulated  furm.  The  infor- 
mation given  in  part  ii.  is  all  in  tabulated  form,  and  is  most  conveniently  arranged  for 
reference.  In  part  iii.  there  are  notes  on  the  characteristics  of  tbe  tides,  and  other 
useful  information,  and  as  a  whole  this  atlas  U  a  valuable  oontiibution  to  the  physical 
geography  of  the  East  Indian  Archipelago. 

AFRICA. 
Sgvpt.  Audebeau,  Souter,  and  Colani. 

Carte  de  la  Basse-Egypte  et  de  la  province  du  Fayoum.  Scale  ]  :  200,000  or  .3*1 
stat  miles  to  an  inch.  Dress^e  sur  Tordre  de  MM.  £d.  Bouteron,  J.  Gibson,  and 
8.  E.  M*^  Chekib  Pacha,  Mombres  de  la  Commissiou  des  Domaines  de  TEtat 
Egyptien,  par  MM.  Audebeau,  Souter,  and  Colani.  DreEsiude  par  Laarent  Semat, 
Oaire,  1897.    4  sheets. 

This  map  has  been  carefully  compiled  and  brought  up  to  date.     It  is  on  a  sufficiently 
iax*£e  suale  to  admit  of  considerable  deUiil  being  given,  and  is  very  nicely  drawn. 

AMERICA. 

Colton. 
^ew  Map  of  Alaska,  showing  the  Mining  Distriols.     Scale  1 :  4,990,000  or  73  stat. 
saiilet  to  an  inch.    By  G.  W.  &  C.  B.  Coltou  &  Co.,  New  York,  1897. 

itine  Republic  Church. 

Railway  Map  of  the  Argentine  Republic.     Scale  1 :  5,100,000  or  81*6  stat  miles 
an  inch.    By  Colonel  G.  E.  Church,  f.b.g.s.    E.Stanford,  London,  1897.    Fre- 
'^tented  by  the  Author. 

All  the  railways  in  the  Argentine  Republic,  in  operation  as  well  as  those  which  it  is 
to  construct,  are  laid  down  in  this  map.    The  gauge  of  each  line  is  shown  by 
manner  in  which  the  line  indicating  its  roiiie  is  drawn. 

Topographical  Surveys  Branch,  Department  cf  the  Interior,  Ottawa. 
Sectional  Maps :  Scale  1:  190,080  or  3  stat.  miles  to  an  inch.     Sheets:  11,  Mani- 
toba House  sheet ;  12,  Fairford ;  19,  Riding  mountain ;  20,  Dutch  mountain ;  46, 
^Vrince  Albert  South  ;  47,  Prince  Albert  North ;  54,  Carlton ;  55,  Shell  river ;  57, 
^I^ypreas;  62,  Battleford ;  63,  Fort  Pitt;  71,  VermilUon;  76,  Rosebud;  77,  Red 
^I*)eer;  78,  Peace  hills ;  79,  Edmonton;  80,  Victoria ;  84,  Morley:  87,  St.  Ann  ;  36, 
^^orkton  sheet:   53,  Saskatoon;    51,  Rush  lake;  41,  Willow  Bunch;   5",  Swift 
«C7>urrent;  84,  Moose  mountain;  25,  Antler;  28,  Pelly ;  59,  Red  Deer  Forks;  44, 
*n?ouchwood;  26,  Moosomin ;  27,  Cut-Arm;  52,  the  Elbow  ;  17,  Turtle  mountain; 
^57,  Rainy  hills ;  33,  Souris ;  3,  Fort  Alexander ;  1,  Emersion ;  68,  Sounding  creek. — 
TXopographical  Survey  of  Canada.    Scale  1 :  40,000  or  0  63  stat.  mile  to  an  inch. 
Sheets:  Pilot  mountain,  Palli^er,  Sawback,  Copper  mountain,  Banff,  Simpson's 
;X)as«,  Cascade,  Anthtacite,  Canmore,  Forty-Mile  creek,  Kauanaskis,  End  mountain, 
"%he  Gap,  Spray  river.  Castle  mountain,  the  Devil's  head.  Saddle  mountain,  and 
"SAount  Aylmer.    Map  of  part  of  Labrador,  illustrating  the  proposed   northern 
^Mimdary  of  the  Province  of  Quebec.    To  accompany  the  report  of  the  Deputy 
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Minister  of  the  Interior,  dated  January  29,  1896.  26  stat.  miles  to  an  inoh. 
Topographical  Surveys  Branch,  Department  of  the  Interior,  Ottawa.  Pregenied 
by  Captain  DevUUf  of  the  Topographical  Survey,  Ottawa, 

NicaraguA.  ChnrelL 

Bailway  and  Water  Routes  of  Nicaragua,  1897.    Scale  1 :  1,000,000  or  15*7  stat 
miles  to  an  inch.   With  Plan  of  proposed  Silico  Railway.   By  Colonel  G.  E.  Ghorch, 
F.R.Q.8.    London,  1897.     Preaented  by  the  Author, 
On  this  map  all  principal  means  of  communication  by  railway  and  water  in 

Nicaragua  are  sbown,  and  the  plan  of  the  proposed  Silico  railway  is  given  on  an  inset 

drawn  on  an  enlarged  scale. 

fkZSERAL. 
Educational.  Lehmann  uid  Potnld. 

Atlas  filr  Mittel-  und  Oberklassen  hoherer  Lehranstalten,  herausgegeben  von  Dr. 

R.  Lehmann  und  Dr.  W.  Petzold.    Bielefeld  und  Leipzig.    Yerlag  yon  Yelhagen 

&  Klasing,  1897.     Pnoe  m,  4.60. 

This  atlas  contains  sixty-nine  principal  maps  and  eighty-eight  smaller  ones.  The 
first  twenty-four  sheets  are  devoted  to  mathematical  and  physical  geography ;  these  aie 
followed  by  maps  showing  the  density  and  distribution  of  peoples,  religions  of  the  world, 
and  a  general  commercial  map.  On  the  remaining  sheets  general  maps  of  the  several 
countries  are  given.  Many  of  the  maps  are  orographically  coloured,  and  it  is  altogether 
a  very  useful  atlas  for  educational  purposes. 

Historical  Atlas.  XcGliixo. 

Historical  Church  Atlas.    By  Edmund  McClure,  m.a.    Published  by  the  Society 
for  Promoting  Christian  Knowledge.    London,  1897.     Price  16s.    PretetUed  by 
the  Publisheri. 
This  atlas  contains  eighteen  coloured  maps  and  fifty  sketch-maps  in  the  text, 
illustrating  the  history  of  the  Eastern  and  Western  Christendom  until  the  Befonna- 
tion,  and  that  of  the  Anglican  Communion  to  the  present  day.    The  maps  are  aocom- 
panied  by  copious  letterpress,  in  the  compilation  of  which  original  authorities  have 
been  resorted  to  os  far  as  possible,  and  the  most  recent  sources  of  information  have 
been  used.     Ttie  coloured  maps  are  based  upon  those  of  Wiltsch  and  of  Spruner- 
Menke. 

Historical  Atlas.  Mmli. 

Justus  Perthes  Geschiohts-Atlas.     Taschen   Atlas  zur  Mittleren  und  Neueren 
Geschichte  von  Dr.  Alfred  Schulz.     Gotha:  Justus  Perthes,  1898.    24  maps  & 
letterpress.    Price  m.  2.60. 
This  is  one  of  Justus  Perthes'  series  of  pocket  atlases.     It  contains  twenty-fonr 
historical  maps,  and  chronological  notes  that  will  be  found  useful  for  reference. 

The  World.  Vivien  de  Saint  Martin  and  8chT»dar. 

Atlas  Universel  de  G^graphie.  Ouvrage  commence  par  M.  Vivien  de  Saint- 
Martin  et  continue  par  Fr.  Schrader.  Paris :  Librarie  Hachette  et  Cie.  Price 
2  fr.  each  sheet. 

The  present  issues  of  this  atlas  contain  a  political  m  ip  of  Africa,  whioh  is  a  re- 
duction of  the  three-sheet  map  of  that  continent  published  by  the  same  firm,  and 
corrected  by  the  most  recent  documents,  and  the  south-west  sheet  of  a  six-sheet  map 
of  France,  with  an  inset  map  of  Paris.  These,  like  all  the  other  maps  of  this  atlas,  are 
beautiful  specimens  of  cartc^^phy. 

CHABTB. 

Admiralty  Charts.  Hydrographic  Department,  AimMttj, 

Charts  and  Plans  published  by  the  Hydrographic  Department,  Admiralty,  dniing 
September  and  October,  1897.  Preeentedbythe  Hydrographic  Department,  Admiraiiy, 
No.  Incbea. 

2910  m  =  1*0    France,  west  ooast : — Entrance  to  the  Gironde  river.    2t.  6d. 

1589  m  =|2.||  Adriatic  sea :— Valona  bay.  Port  Palermo  (republished).    Is.  6tf. 

2606  m  =  0*6    Mediterranean  :~Candia  to  Alexandretta.    2«.  6<2. 
2834  m  =  0*5    Newfoundland,  west  coast :— Bear  head  to  Cow  head.    2s.  6d. 
nf^A      _/2'0\  Newfoundland,  west  ooast :— Shallow  bay  to  Gun  point,  inolnding 
^ub*  m  -|5.g|      Cowhead  harbour  and  St,  Paul's  bay  and  inlet,  Portland  Ctoro. 

2s. 
2993  m  =  var.    Plans  on  the  coast  of  Chile : — Manao  bay.  Port  Hueihne  and  Linao 

bay,  Port  Hnite,  Port  Queilon,  Ancud  bay,  Port  QuemohL  Is.  Hd, 
1717  m  =  7*0    United  States,  west  ooast: — ^Port  Angeles.    Is. 
2981  m  =  0*65  Tezo  island,  west  ooast :— Fornbira  Wan  to  Ishikari  Gftwa.    Is.  64 


NEW   MAPS.  Ill 

2d75  m  =  yar.    Anchorages  on  the  west  coast  of  Yezo  island : — Oihidomari  or 

Nakko  bay,  Iwanai  anchorage,  Yesashi  anchorage.     1«.  6d. 
1587  m  =  3  0    Japan : — Yawntahama  harbour,with  the  adjacent  harbours  and  bays. 

2d84  m  =  1*0    Australia,  sonth  coast: — Esperance  bay  and  approaches.    2«.  6(2. 
1509  m  =  7'8     Harbours  and  anchorages  in  South  island  of  Kew  Zealand : — 

Picton  harbour.    1$.  Qd. 
463  Ports  and  anchorages  in  the  Gulf  of  Orinth  :— Plans  added,  Aspra 

Spitia  bay,  Zalitza  bay. 
(/.  D,  Pottery  agent.) 

Charti  Canoellod. 
Ko.                                                                                     Cancelled  by  No. 

1587  Valona  bay.                         \New  Chart. 
1589  Port  Palermo  /    Valona  bay.  Port  Palermo 1589 

712  Cowhead  harbour.  |    Shallow  bay  to  Gun  point 2064 

Cliarti  that  have  reeeived  Important  CorreetionB. 

No.  2296.  Gulf  of  Bothnia :— South  Quarken  to  Homslandet.  2302,  Gulf  of 
Bothnia  :— Tome  point  to  Tauvo.  2300,  Gulf  of  Bothnia  :-Stiemo  point  to  Fii- 
derag.  2643,  France,  vrest  coast : — liaz  de  Sein  to  Goulven.  2690,  France,  west 
coast : — Brest  roadstead.  445,  Black  sea : — Pyrgos  or  Burghaz  bay.  1569,  Africa, 
Dorth  coast  :—ApproAches  to  Benzcrt.  15i3,  Central  America: — Honduras  gulf. 
2522,  S«uth  Americd,  east  coast : — Santa  Catharina  island  to  Rio  de  la  Plata  887, 
Magellan  strait : — Euglish,  Crooked,  Lonsr,  and  Sea  reaches.  477,  Chile  : — Trinidad 
channel..  465.  Plans  on  the  coast  of  Chile.  1936,  Islands  in  the  Korth  Paciflc 
ocean.  717,  British  Columbia: — Kyuquot  sound.  1862,  Africa,  west  coast:  — 
Lekki  to  river  Dodo.  1002,  Madagascar: — Diego  Suarez  bay  to  Andrauoaombi 
bay.  830,  Bay  of  Benj^al :— Bassien  river  to  Pulo  Penang.  70,  Bay  of  Bengal; 
829,  Bay  of  Bengal :  — Cocanada  to  Bassein  river.  823,  Bay  of  Bengal,  east  coast : 
— Koronge  island  to  "White  point,  etc.  1789.  Malacca  strait : — Channel  between 
Sumatra  ani  Linga,  etc.  2757,  Banka  strait  to  Singapore.  942a,  Eastern  archi- 
pelago, eastern  portion.  935.  Eastern  archipelago : — Harbours  and  anchorages 
between  Bali  and  Timor.  264,  Cochin  China :— Hu^  river  entrance.  2412,  Japan : 
^Arnoy  to  Nagasaki.  518,  Australia,  west  coast:— Shark  bay.  1059,  Australia, 
south  coast :  —  Doubtful  island  bay  to  the  head  of  the  Great  Australian  bight. 
2747a,  Australia,  south  coast: — Port  Philip  entrance.  1171a,  Australia,  sou^ 
coast : — Port  Philip,  southern  sheet.  1475,  Tasmania  :— Port  Arthur.  1079,  Tas- 
mania. 960,  Tasmania : — Approaches  to  Hobart.  1423,  New  Zealand  : — Port 
Nicholson.  1469,  Solomon  Islands:  — Guadalcanar  and  Florida  islands.  2226, 
New  Hebrides : — Epi  and  adjacent  islands. 
(/.  D.  Potter,  agent.) 

PHOTOaSAPHS. 
Sicft.  Pittier. 

Eight  Photographs  of  the  Guatuso  Indians  (Costa  Bioa),  taken  by  Prof.  Enrique 
Pittier,  1897.    Prepented  by  Prof.  Enrique  Pittier. 
The  following  is  a  Hat  of  the  photographs,  which  are  chiefly  interesting  as  showing 
type  of  Indians  about  whom  but  little  is  known  : — 

(1)  GuatuBo-Indians,   male,  profile;   (2)  Male,  profile;  (3)  Male,  front  view;  (4) 
emale,  front  view;  (5)  Ft  male,  profile;  (6)  Male,  front  view;  (7)  Female,  profile; 
8)  Female,  front  view. 

o&tCBegro.  Kennedy. 

Seven  Photographs  of  Montenegro,  taken  by  the  Hon.  Mrs.  Kennedy,  1897.    Pre- 
iented  hy  It.  J.  Kennedy y  B^.y  C.M.G. 

These  photographs,  of  which  the  following  is  a  list,  are  a  welcome  addition  to  the 
iety's  collection : — 

(1  and  2)  Natives  in  the  market-place  of  Cettinj^ ;  (3)  Native  crowd  before  the  Don 

t  the  old  monastery  at  Cettinj^ ;  (4)  Dancing  the  "  Hora ; "  (5)  The  monastery  at 

^'ittinje,  above  the  Sknll  Tower,  where  the  heads  of  Turks  killed   in  battle  weie 

posed;  (6)  Prince  Danito,  Crown  Prince  of  Montenegro,  at  Cettinj^;  (7)  The  British 

ion,  Cettinj^,  on  Jubilee  Day,  1897. 

oo>  XaephersoB. 

Sixty-eight  Photographs  of  Morocco,  taken  by  Surgeon-Major  W.  G.  Maopherson, 
1897.     Pretewted  hy  Sturgeon-Major  W.  O,  Maepherson. 

As  will   be  seen  by  the  following  list,  these  photographs  include  Tiews  of  the 
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principal  points  of  interest,  scenery,  and  mins,  in  many  parts  of  Moroooo,  and  form  a 
very  valuable  series : — 

(1)  Street  leading  to  the  Cnstom  Honse,  Tangier,  from  the  Post  OflBoe ;  (2)  The 
main  street,  Tangier ;  (3)  Tents  of  Mecoa  pilgrims  on  the  Soko.  Tan&^ier,  awaiting 
embarkation;  (4)  Mogador,  from  the  sea;  (5)  Mogador  island,  from  the  mainland; 
(6)  Mogador,  from  the  east  side  of  the  island ;  (7)  Mogador,  from  the  west  side  of  the 
island;  (8)  A  patio  in  the  Mellah  (Jews'  quarter),  Mogador;   (9)  Preparing  mole- 
loads  at  Mogador  previous  to  the  departure  of  Sir  A.  Nicholson's  Mission  for  Morocco 
city;   (10)  Sir  A.  Nicholson's  camp  at  Sok-el-Arba,  looking  south  over  the  Haha 
country;   (11)  Bain- water   tank  at  Sok-el-Arba;   (12)  An  Argan  tree;  (13)  Sir  A. 
Nicholson  meeting  the  Shiadma  tribe  in  the  Argan  forest;  (14)  A  group  of  native 
musicians  in  the  Misk^la  district ;  (15)  Tribesmen  getting  ready  for  powder  play  at 
Sok-el-Jama-el-Krem£t ;  (16)  Group  of  tribesmen  and  Artin  bushes  at  a  surface  pool 
on  the  road  to  Taftasht ;  (17)  The  Ain  Omast,  a  spring  close  to  the  road  on  the  fourth 
march  from  Mogador  to  Morocco ;  (18)  Sir  A.  Nicholson  crossing  the  Shash&wa  river; 
(19)  Kudiya  and  camp  of   the  S  hereof  of  Tamshlott  and  Bubeker  el  Ganjdwi  at 
Shash&ws,  looking  west;  (19)  Group  in  the  Jews'  quarter  of  a  village  on  the  east 
ba^  of  the  Shashiwa  river ;  (20)  Exterior  of  hovel  in  village  on  east  bank  of  the 
Shash&wa  river ;  (21)  Easbah  or  Kaid's  house  in  a  village  on  the  Lemuri  plain,  look- 
ing towards  the  Great  Atlas;  (22)  The  Wad  N'eefs,  with  thunderclouds  gathering 
over  the  Atlas  mountains;  (23)  Bridge  and   palm  tree  on  the  road   approaching 
Morocco  city  from  the  south-west ;  (24)  Panorama  of  the  plain  between  Morocco  city 
and  the  Atlas,  with  the  tents  of  the  Sultan's  army  outside  the  walls  of  the  Maimunia 
garden ;  (25)  Central  pathway  in  the  Maimunia,  looking  towards  the  pavilion  in  the 
centre  of  the  garden  (Morocco  city);  (26)  View  of  Morocco  city  from  the  roof  of  the 
main  building  in  the  Maimunia;   (27)  Fountain  and  square  outside  the  principal 
mosque  (the  mosque  of  the  Kaid-el-Muezzin),  in  the  centre  of  the  town,  Morocco  city ; 
(28)  Spanish  falucho,  Tangier  bay;  (29)  Mazagan,  from  the  sea;   (30)  The  slave 
market,  Morocco  city — the  alcoves  are  occupied  by  the  slaves  waiting  to  be  sold  by 
auction  ;  (31)  Central  pathway  in  the  Maimunia  garden  from  the  pavilion ;  (3'i)  View 
of  the  Jibilat,  on  the  way  to  Tamlelt;  (33)  Gateway  and  fountain  at  the  western 
entrance  to  the  Kasbah  ;  (34)  The  Bab  er  Roub,  priocipul  gate  in  the  southern  wall  of 
Morocco  city ;  (35)  The  mosque  of  Masrzhen,  in  the  Kasbah,  near  the  Sultan's  palace, 
Morocco  city ;  (36)  The  approach  to  Morocco  city  from  the  south  (from  outside  the 
west  wall  of  the  Agdal,  or  garden  of  the  Sultan's  palace) ;  (37)  Tlie  slave  miirket, 
Morocco  city — ^ronp  of  buyers;  (38)  Village  and  camp  of  Sir  A.  Nicholson's  Mission 
at  Burshid ;  (39)  Unloading  baggage  of  Sir  A.  Nicholson's  Mission  from  lighter  on 
north   bank    of  the    Meshra-el-Halluf,  Oom-er-R'bia  river;   (40)  Sir  A.   Nioholson'a 
Mission  approaching  the  Kasbah  of  tbe  Kaid  of  Beni  Mesquiu;  (41)  Interior  of  the 
principal  pavilion  (Qobba),  in  the  Kasbah  of  Beni  Mesquin  ;  (42)  Patio  of  the  principal 
pavilion  in  the  Kasbah  of  Beni  Mesquin,  recently  reduced  to  ruins  by  the  tribe;  (43> 
Sir  A.  Nicholson's  Mission   approaching   Zeltat;   (44)  Sir  A.   Nicholson's  camp  at 
Taftasht,  looking  west;  (45)  Tbe  town  of  Kla,  from  the  north,  with  the  Jibilat  range 
in   the  background;   (46)  Springs   and  watering-place  in  Zeltat;  (47)  Moorish  tent 
(Qobba),  in  the  Maimounia;   (48)  Watering-place,  outside  tbe  south-west  corner  of 
Morocco  city;.  (49)  The  mosque  of  the  Kutubia  (Morocco  city),  from  the  street 
approaching  it  on  the  south;  (50)  The  Dukala  mosque,  from  the  west;  (51)  The 
Dukala  mosque  from  the  east ;  (52)  The  Bab- el-Kh amis,  northern  entrance  to  Morocco 
city ;  (53)  Old  bridge  and  ravine  outside  the  north-east  corner  of  Morocco  city ;  (54> 
The  Dukala  mosque  as  seen  from  a  street  leading  to  the  centre  of  the  town  on  the 
south  of  the  mosque ;  (55)  The  Sultan  riding  outside  the  city  of  Morocco  with  his 
court ;  (56)  The  Sok-el^dma-el-Fend,  near  the  Kutubia ;  (57)  Mosque  of  Sidi  M'aal&h^ 
west  fa^de,  in  the  centre  of  Morocco  city;  (58)  The  saddle-cloth  makers'  bazaar, 
Morocco  city ;  (59)  The  patio  of  the  principal  building  in  the  Maimunia  garden ;  (60) 
The  Bab  HanUir  (red  gate),  eastern  entrance  to  Morocco  city  through  the  Kasbah; 
(61)  The  Sok-el-Khamis,  outside  the  northern  gate,  Morocco  city ;  (62)  Surface  pool, 
mosque,  and  grassy  hill  at  Tamlelt;  (63)  View  of  Jibilat  on  the  north-west  of  the  rosd 
to  Kla;  (64)  Sir  A.  Nicholson's  Mission  inside  the  town  of  Kla;  (65)  Baft  of  skins 
crossing  the  Oom-er-R'bia  at  the  Meshra-el-Hallouf ;  (66)  Raft  of  skins  on  the  south 
bank  of  Meshra-el-Hallouf,  Oom-er-R'bia  river. 

NJB.~It  would  greatly  add  to  the  value  of  the  collection  of  Photo* 
graphs  which  has  been  established  in  the  ])Cap  Boom,  if  all  the  Fellofwi 
of  the  Society  who  have  taken  photographs  during  their  travels,  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  th^  will  be 
acknowledged.  Should  the  donor  have  purchased  the  photographs,  it 
wUl  be  usefkil  for  refbrenoe  if  the  name  of  the  photograiiher  and  his 
address  are  given* 
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THREE  YEARS'  EXPLORATION  IN  FRANZ  JOSEF  LAND.* 

By  FREDERICK  G.  JACKSON. 

It  was  in  August,  1873,  that  the  island   group  afterwards  known  as> 
Franz  Josef  Land  was  first   accidentally   discovered   by   the   Austro- 
Hungarian  Expedition  under  the  leadership  of  Weyprecht  and  Payer. 
In  endeavouring  to  pass  round  the  northern  end  of  Novaya  Zemlya  to 
discover  the  North-east  Passage,  their  ship,  the  Tegetthoff^  became  beset 
Iq  the  ioe,  and,  after  drifting  for  twelve  months,  they  came  in  sight  of 
an  entirely  new  land,  and  the  floe   upon  which   the   ship   had   been 
omshed  up  was  frozen  to  the  land-ice  of  Wilczek  island.    The  following 
spring  Payer  made  three  plucky  and  adventurous  journeys  up  and  in 
the  neighbourhood  of  what  he  then  named  Austria   sound.     After  a 
hard  and  perilous  journey,  they  were  able  to  beat  a  retreat  to  Novaya 
Zemlya  in  boats,  leaving  the  ship  to  its  fate  on  the  shores  of  Franz 
Josef  Land,  being  quite  of  opinion  that  the  country  was  unapproach- 
ifcble  by  ordinary  methods.     Payer  had  reached  the  latitude  of  82°  5' 
north,  and  was  under  the  impression  that  he  had  seen  land  still  farther 
to  the  north  in  and  beyond  the  83rd  degree,  and  land  to  the  north-west 
reaching  almost  as  far.     It  was  upon  these  observations  that  arctic 
authorities  advocated  this  route  as  the  best  for  exploring  to  the  north- 
ward, and  upon  which   I  based  my  plans  in  the  latter  end  of  1892. 
Unfortunately,  our  expectations  in  this  respect  were  fated  to  disappoint- 
ment by  the  non-extension  of  land  to  the  north,  and  we  had  not  been 
long  in  Franz  Josef  Land  before  we  discovered  that,  instead  of  this 
region  being  of  continental  dimensions,  as  many  supposed    it   to    be, 
it  is  only    an   archipelago  of  comparatively  small   islands;   and   this^ 


•  Paper  read  at  the  Boyal  Geographical  Society,  November  8, 1897.    Map,  p.  212. 
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unfortnnately  quite  upset  the  basis  upon  which  my  plans  for  pushing 
north  were  founded,  which  were  to  follow  the  land,  and  form  depdts  of 
provisions  as  far  as  it  extended. 

Mr.  Leigh  Smith,  in  1880  and  1881,  visited  Franz  Josef  Land, 
and  continued  Payer's  discoveries  westward;  but  all  this  is  well 
known. 

It  was  in  the  latter  end  of  1892  that  I  first  published  my  plans, 
which,  I  am  glad  to  say,  met  with  the  approval  of  most  arctio  authorities. 
These  embraced  not  only  an  advance  in  a  northerly  direction,  but 
mapping-in  of  the  coast-lines  of  Franz  Josef  Land,  a  thorough  examina- 
tion of  that  country,  taking  scientific  observations,  and  making  collections 
generally.  These  plans  we  have  been  able  to  carry  out ;  and  scientific 
observations,  which  I  think  I  may  be  excused  for  describing  as  valu- 
able, have  been  carried  on  uninterruptedly  for  three  years.  We  have 
also  practically  completed  the  map  of  Franz  Josef  Land,  and  settled  the 
Oillis  Land  question. 

For  some  time  the  sinews  of  war  were  conspicuous  by  their  absence, 
and  little   encouragement  given  to  my  expedition.      Consequently,  in 
1893  I  determined  to  take  a  journey  to  Yugor  straits,  with  the  object 
of    exploring   Waigatz   island,   and    the   Bolshoya    Zemelskja  tundra 
country  to  the  south  of  it,  and  at  the  same  time  thoroughly  test  the 
equipment  which  I  intended  to  use  in  Franz  Josef  Land.     This  I  acoom- 
plished,  extending  my  journey  round  the  White  sea  and  through  Lap- 
land, to  enable  me  to  see  something  of  the  methods  of  the  Lapps,  in 
addition  to  those  of  the  Samoyeds,  with  whom  I  had  been  travelling. 
It  was  on  this   journey  that  I  became   acquainted  with   reindeer    as 
draught  animals,  and  also  fell  in  with  the  hardy  Eussian  ponies  which 
did  us  such  sovereign  service  in  the  Franz  Josef  Land  expedition,  and 
I  should  consider  the  trouble  of  that  former  journey  amply  repaid  if 
meeting  with  these  horses  had  been  its  only  result.     Horses  can  be  used 
to  very  great  advantage  in  arctic  exploration,  and  I  am  more  than  satis— 
fied  with  the  results  of  my  experiments  with  them.     At  Archangel  I 
received  a  telegram  to  return  immediately,  as  Mr.  Alfred  Harmswortlk^ 
generously  offered  to  provide  the  necessary  and  long-sought  funds  fo: 
my  proposed  expedition.     I  considered,  however,  that  I  was  serving  thi 
interests  of  the  expedition  best  by  returning  by  the  rather  longer  way 
via  the  White  sea  and  through  Lapland. 

The  next  five  months  were  spent  in  hurried  preparations.  After  m 
return  to  London,  the  Windward  was  bought  and  alterations  efiecteA^ 
A  log-hut  was  ordered  and  erected  at  Archangel,  and  furs  porchase^c 
there  for  us  by  the  energy  and  kindness  of  Mr.  Henry  Cooke,  H.M.^  < 
vice-consul.  Sledges,  ski,  etc.,  and  more  furs  were  obtained  for  us  L 
Norway  by  Mr.  Alexander  Nansen,  the  brother  of  the  explorer,  and  M:* 
Joseph  Jeaffreson.  Tinned  foods  of  all  kinds  were  selected  with  tks. 
help  of  Mr.  Harkness,  of  Somerset  House,  and  examined  by  me ;  but> 
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relied  largely  upon  obtaining  fresh  meat  in  Franz  Josef  Land  by  shooUDg 
bears  and  walrus,  as  I  consider  fresh  meat  to  be  one  of  the  greatest 
factors  in  procuring  health.  This  expectation,  I  am  glad  to  say,  has 
been  entirely  fulfilled.  With  the  help  and  advice  of  our  medical  man, 
Dr.  Eoettlitz,  I  am  glad  to  be  able  to  say  that  in  three  years  not  one  of 
us  had  an  hour*8  illness,  and  I  never  knew  a  single  man  knock  off  work 
on  account  of  indisposition  daring  that  time.  Through  the  help  and 
advice  of  Dr.  Eoettlitz,  all  tinned  meats  used  were  carefully  examined, 
either  by  him  or  myself,  before  being  placed  on  the  table,  and  anything 
in  the  least  degree  tainted  was  rejected,  and  placed  on  the  roof  to  be  out 
of  the  reach  of  the  dogs.  All  water  used  for  drink  or  in  food  was  boiled, 
exercise  was  regularly  taken  daily,  and,  in  addition  to  all  this,  we  were 
always  busy. 

There  is  a  popular  impression  that  people  in  the  arctic  lead  a  life  of 
hibernation,  except  when  actually  engaged  in  sledging ;  but  such  was 
certainly  not  the  case  with  us,  and  I  can  safely  say  we  were  as  busy, 
with  scientific  observations  of  all  kinds,  and  work  incidental  to  our  life, 
as  any  men  could  be.  It  is  to  this  I  attribute  our  good  health,  and  the 
happiness  and  cheerfulness  of  the  party.  I  do  not  propose  to  dwell  on 
our  first  two  years  in  Franz  Josef  Land,  as  an  account  of  the  work  done 
daring  these  years  has  already  been  published  in  the  Geographical 
Journal  by  Mr.  Montefiore  Brice.* 

We  left  the  Thames  on  July  12,  1894,  in  the  steam-yacht  Windward^ 
calling  at  Archangel  for  our  hut  and  furs,  meeting  with  great  kindness 
from  everybody,  from  the  governor  downwards.  Then  we  proceeded 
east,  skirting  the  northern  shores  of  Kolguev  island  to  Khabarova,  a 
Samoyed  settlement  on  the  Yugor  straits,  to  take  on  board  some  fresh 
reindeer  meat  and  our  thirty  dogs,  which  had  been  procured  and 
brought  there  by  a  German  named  Ravin  from  the  Obb  river  in  Western 
Siberia.  We  then  steamed  north  through  the  Barents  sea,  making  for 
Bell  island,  Franz  Josef  Land.  We  found  the  ice  lying  exceedingly 
olose  to  the  eastward ;  but  by  keeping  along  the  edge  of  the  tight 
pack  we  followed  a  wide  lane  of  water  trending  north  in  the  direction 
of  Cape  Grant,  On  August  25  we  sighted  land  in  the  neighbourhood  of 
Cape  Grant,  being  about  40  miles  distant,  but  there  our  lead  of  water 
came  to  an  end.  Nothing  but  a  tight  pack,  without  a  streak  of  water 
in  it,  lay  between  us  and  the  land.  For  a  fortnight  we  dodged  about, 
endeavouring  to  get  round  to  the  back  of  the  pack,  but  without  success. 
Winter  was  rapidly  coming  on,  bay  ice  was  forming  upon  the  sea,  and 
we  were  being  drifted  to  the  westward.  Things  looked  anything  but 
promising,  owing  to  the  lateness  of  the  season.  However,  fortunately  a 
south-westerly  gale  sprang  up,  which  opened  up  the  ice,  and  on  Sep- 
tember 7  let  us  through  into  the  land-water. 


*  Oeographical  Journal,  vol.  vi.  p.  409;  vol.  viii.  p.  543. 
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Meteorological,  zoological,  and  other  observations  had  been  taken 
throughout  the  voyage.  Eira  harbour  we  found  full  of  ice,  so  we  steamed 
up  MieiB*  channel,  and  looked  for  a  suitable  spot  for  putting  up  the  hut 
and  passing  the  winter.  We  here  discovered  a  small  island,  a  mile  in 
length  and  half  a  mile  in  breadth,  separated  by  half  a  mile  of  water 
from  Bruce  island,  and  consisting  chiefly  of  weathered  basaltic  rooks. 
This  I  named  Windward  island — after  our  ship.  Finding  no  suitable 
spot  in  this  direction,  we  then  steamed  past  the  floe-edge  to  Cape  Barents, 
which  proved  equally  inhospitable.  Here  the  rook  consists  mainly  of 
columnar  basalt.  Collections  of  everything  of  scientific  interest  and 
observations  of  all  kinds  were  made,  and  taken  whenever  possible ;  and 
our  botanist,  Mr.  Harry  Fisher,  first  found  the  curious  vegetable  life  the 
alga,  popularly  caUed  "  red  snow." 

At  this  point  I  will  endeavour  to  describe  to  you  the  general 
appearance  of  Franz  Josef  land.  The  mass  of  islands  of  which  it  is 
comprised  consists  of  high  glacier-land,  rising  to  2000  feet,  covered 
with  an  ice-cap  some  hundreds  of  feet  in  thickness,  and  fronted  along  the 
shore  by  high  perpendicular  glacier  faces,  from  30  to  80  feet  in  height. 
At  rare  intervals  high  black  basaltic  rocks  jut  out  of  the  ice  near  the 
shore,  forming  the  only  conspicuous  landmarks.  In  front  of  these  rocks 
the  broken-down  debris  from  the  cliffs  has  formed  a  plateau  or  shore, 
upon  which  a  certain  amount  of  stunted  arctic  vegetation  exists.  Here 
may  be  found  a  few  poppies,  saxifrages,  mosses,  lichens,  etc.  Nothing 
grows  higher  than  6  inches  from  the  ground.  Everywhere  else,  with 
the  exception  of  a  few  low  islands,  the  ice-sheet  dominates.  Thick 
mists  generally  overhang  this  land  ;  violent  gales  are  frequent,  combined 
with  heavily  falling  and  driving  snow. 

Finding  no  suitable  site  for  our  hut,  we  returned  to  Cape  Flora,  a 
high  basaltic  cape  1400  feet  high,  beneath  which  we  pitched  our  camp, 
as  being  the  most  favourable  spot  we  had  yet  seen,  one  of  the  strongest 
inducements  being  the  presence  of  a  large  loomery  in  the  high  rocks, 
and  the  known  presence  of  bears  and  walruses  throughout  the  year. 
On  September  8,  after  selecting  as  favourable  a  position  as  possible  for 
the  ship,  we  set  to  work  to  get  our  stores,  etc.,  ashore,  all  hands  work- 
ing sixteen  hours  on  and  eight  hours  off,  as  I  was  anxious,  if  possible, 
to  get  the  ship  away  again  that  autumn.  The  winter,  however,  came 
on  with  great  rapidity,  and  three  days  afterwards  the  Windward  was 
effectually  frozen  in  for  the  winter.  She  was  lying  well  out  of  reach 
of  the  driving  pack,  moving  to  the  east  with  the  flood-tide,  and  the 
west  with  the  ebb.  The  current  constantly  moves  in  a  westerly  direc- 
tion; the  rise  and  fall  off  Cape  Flora  is  about  17  inches,  with  a  3  to 
4  knot  flood-tide.  She  was  also  protected  by  two  groanded  bergs  and 
an  old  floe  to  the  eastward,  together  with  a  projecting  rocky  point.  I 
did  not,  however,  look  upon  her  position  as  being  too  safe;  but  it  was 
**  Hobson's  choice." 
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We  at  once  set  to  work  to  shoot  bears  and  walmaea  for  the  wintst, 
to  pat  up  OUT  log-hnt — which  I  named  "Elmwood" — and  to  make 
onrselves  as  comfortable  as  oiroamstances  would  allow.  Out  dogs, 
once  landed,  soon  gave  evidence  that  they  had  been  on  company 
behaviour  when  on  hoard  the  ship.  Carlo,  a  big  retriever  )pveu  me  by 
Mrs  Harmsworth,  opened  the  ball  by  killing  one  of  the  Ostiak  d<^B. 
He  swaggered  abont  among  the  pack,  and  exhibited  all  the  sn])po6ed 
oharacteri sties  of  the  Britisher  abroad.  To  obeok  hia  homicidal,  or 
Tath«r  caoicidal,  proclivities,  I  tied  the  dead  dog  round  his  neck.  This, 
however,  he  evidently  viewed  as  an  excellent  arrangement,  especially 
devised  for  the  arctic,  where  the  food-eapply  is  defective,  and  at  once 


proceeded  to  make  a  cold  Innch  off  his  late  adversary,  looking  up  to 
*He  with  grateful  eyes,  evidently  thinking  that  it  was  very  considerate 
Of  Jackson  thus  to  provide  him  a  larder  right  at  hand.  After  this  the 
^ead  dog  was  removed,  and  Carlo  was  always  decorated  with  a  muzzle. 
I  afterwards  made  a  good  sledgC'dog  of  him,  but  he  could  not  stand  the 
**^veTe  climate ;  and  although  the  doctor  made  a  lilanket^oat  for  him, 
*->ie  poor  old  chap  died  sledging  during  the  first  fortnight  in  spite 
<jf  it. 

The  rest  of  the  pack  were  hardly  loss  bellicoEO,  bnt  conducted  their 
battles  on  lines  hardly  in  accordance  with  civilized  warfare.  With  the 
Exception  of  two  or  three  dogs,  I  always  had  the  entire  pack  chained  up, 
leaving  taken  out  a  large  supply  of  English  chains ;  but  I  found  these 
^nite  inadequate  to  restrain  these  oamparatively  small  dogs.     One  dog 
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wonld  break  loose,  and  then  commence  a  fight  with  another.  The  whole 
paok  would  become  wildly  excited,  and  one  chain  after  another  would 
snap,  and  all  would  then  fall  upon  the  losing  combatant.  The  result 
would  be  another  dead  dog. 

Our  first  anxiety,  after  putting  up  the  house  and  getting  the  pro- 
visions ashore,  was  to  obtain  a  sufficient  quantity  of  fresh  meat  to  keep 
ourselyes  and  the  crew  of  the  Windward  supplied  throughout  the  winter. 
This  we  were  fortunately  able  to  do,  and  soon  after  the  darkness  closed 
in  our  larder  was  stocked  with  bears  and  walruses.  Our  hut  was  20 
feet  long  by  20  feet  broad,  7  feet  in  height,  double  windows  and  roof, 
and  consisted  of  pine  logs  a  foot  in  diameter.  Having  some  green  baize 
with  us,  we  used  it  for  lining  the  walls,  which  gave  the  house  an  ex- 
ceedingly snug  appearance.  We  slept  on  the  fioor  on  skins,  and  made 
extra  chairs  out  of  old  packing-cases,  etc.  It  was  quite  comfortable, 
though  hardly  luxurious.  During  the  winter  meteorological  observa- 
tions were  taken  every  two  hours  day  and  night,  and  for  this  reason  we 
divided  the  time  into  watches.  Mr.  Armitage  also  took  regular  magnetic 
observations.  In  the  autumn  collections  and  examinations  of  the  country 
were  made,  so  far  as  time  and  opportunity  admitted.  Throughout  the 
winter  we  were  exceedingly  busy  making  preparations  for  the  following 
spring  sledging,  and  with  various  jobs  incidental  to  our  life  in  the  arctic, 
such  as  feeding  and  attending  to  the  horses  and  dogs,  and  skinning  bears 
und  walruses,  washing  our  clothes,  and  domestic  duties  generally.  On 
the  return  of  the  sun,  about  the  middle  of  February,  we  got  ready  to 
start,  and  on  March  9  Mr.  Armitage  and  I  took  a  preliminary  journey 
with  the  object  of  making  a  depot  of  provisions  to  the  north,  and  ascer- 
taining the  character  of  the  travelling  in  that  direction.  Soon  after  our 
return,  a  severe  gale  of  wind  from  the  eastward  broke  up  the  ice  in 
which  the  ship  was  frozen  in,  and  for  some  time  she  was  in  considerable 
peril.  This  and  other  circumstances  somewhat  delayed  our  seoond 
departure.  In  the  beginning  of  April,  however,  we  started  on  our  first 
march  with  three  ponies  and  a  number  of  sledges,  being  accompanied 
for  the  first  week  by  Dr.  Eoettlitz  and  young  Hay  ward,  with  one  pony 
and  sledges.  But  for  details  of  this  and  subsequent  journeys  in  1895, 
I  must  again  refer  to  the  Journal  of  1895,  vol.  vii.  p.  499  et  seq. 

Ketuming  from  our  summer  journey,  we  reached  Cape  Flora  on 
August  12,  after  being  away  thirty-three  days,  just  in  the  nick  of  time,, 
as  on  the  following  day  the  sea  had  become  so  full  of  ice  that  it  would 
have  been  exceedingly  difficult,  if  not  impossible,  to  take  the  boat  from 
Bell  island.  Observations  for  latitude  and  longitude  were  taken  on  all 
spots  landed  upon,  and  geological,  botanical,  and  other  collections  and 
examinations  were  made.  Meteorological  observations  were  also  taken- 
throughout  the  journey,  the  heights  of  the  various  capes  determined,  and 
Cambridge  bay  and  a  little  new  country  to  the  west  were  mapped  in. 
As  soon  as  we  returned,  we  devoted  our  attention  to  getting  ready  for  th» 
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innter.  I  shot  nearly  1300  looms,  which  we  hung  up  round  Ui«  house, 
and  which  remaiaed  frozen  for  the  next  nine  months.  A  quantity  of 
BOiiTTy-grass  was  oollected,  which  was  placed  in  a  berg,  and  also  frozen, 
thnB  providing  as  Tv-ith  fresh  salad  twice,  and  sometimes  three  times,  a 
week  throughout  tbe  winter.  The  winter  was  passed  comfortably  and 
happily.  We  were  busy  the  whole  time  with  met«orologioal  and  other 
obaervations,  which  were  taken  every  two  hours  day  and  night,  in 
working  oat  our  bearings,  eta,  mapping  and  plotting  oat  the  map,  and 
making  preparations  for  the  spring  sledging. 

Early  in  the  following  March  (1896),  Armitage,  Blonkviat,  and  I 
again  got  nnder  way,  taking  a  team  of  dogs  and  one  pony,  for  the  latter 


of  which  we  had  made  snow-boots,  which  I  found  exceedingly  satisfactory-, 
keeping  her  from  sinking  into  the  snow.  We  pnshed  north  through 
^hat  I  decided  to  name  the  British  channel,  correcting  and  adding  to- 
Our  map  of  the  previous  year,  and  mapping  in  Eoettlitz  island.  I  must 
ftgain  refer,  for  the  details  of  this  year's  work,  to  the  Geographical  Journal, 
Vol.  viii.  p,  643  et  teq.  For  the  first  week,  I  may  say,  wo  advanced  at 
«  good  rate  of  speed,  and  we — that  is,  Blonkvist,  Armitage,  and  I— were 
«U  jubilant  at  the  prospect  of  reaching  a  high  latitude.  Our  hopes, 
however,  were  short-lived,  for  on  the  morning  of  April  6,  after  moving 
half  a  mile  from  camp  in  dense  mist  and  snuw,  we  were  suddenly  con- 
fronted with  a  lai^e  open  sea  of  water,  with  nothing  but  exceedingly 
thin  bay  ice  upon  it.     To  endeavour  to  get  round  this  we  edged  away  to 
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the  Bouth-east,  and  when  the  sky  cleared  on  the  following  morning  we 
found  ourselves  encamped  close  to  Cape  Bichthofen,  in  Alec  Tweediebay. 
This  capo  Mr.  Armitage  and  I  ascended.  Again  no  Bichthofen  peak  was 
visible  in  any  direction,  or  anything  approaching  to  the  dignity  of  a 
mountain.  Open  sea  lay  before  us,  reaching  from  the  high  glaoier-faoe 
below  us  to  the  western  side  of  the  British  channel,  where  the  water 
washed  the  ice  precipices  on  that  side.  No  ice  could  be  seen  except  one 
solitary  floating  berg,  the  pack-ice  having  been  driven  oflf  shore  and  clean 
out  of  sight  by  south-west  winds.  This  endorsed  my  previous  opinion 
that  no  land  of  any  size  lay  to  the  north-west,  and  quite  put  out  of  my 
mind  that  King  Oscar  Land  would  be  of  any  service  as  a  means  of 
getting  north.  A  portion  of  this  open  sea  near  the  land  a  few  weeks 
later,  owing  to  a  fall  of  temperature,  became  frozen  over,  but  at  this 
period  it  was  quite  impassable.  Boats  at  this  time  of  the  year  are  quite 
useless,  as  they  would  quickly  become  frozen  in  amongst  ice  that  one  can 
neither  row  through  nor  walk  over. 

Having  completed  our  task,  we  returned  to  the  hut  on  Gape  Flora. 
Meteorological  observations  were  taken  throughout  the  journey.  Mr. 
Armitage  took  observations  for  position  whenever  the  sky  was  suffi- 
oiently  clear.  Botanical,  geological,  and  other  collections  were  made 
whenever  possible,  and  a  considerable  amount  more  coast-line  was 
added  to  the  maps.  Franz  Josef  Land  being  chiefly  basaltic,  local 
attraction  of  the  magnet  was  often  considerable.  The  country  in  the 
neighbourhood  of  Markham,  Yesey  Hamilton,  and  Allan  Young  sounds 
consists  of  high  basaltic  clifls,  with  high  country  behind  entirely 
oovered  with  ice.  Scott  Keltic  island  is  quite  devoid  of  ice;  so  like- 
wise is  a  portion  of  Koettlitz  island.  Here  and  there,  where  the  land 
is  low  and  out  of  the  sweep  of  the  glaciers,  the  country  is  bare  of  ice ; 
but,  with  the  exception  of  these  isolated  spots,  the  whole  oountry  is 
glaciated,  and  a  more  arctic-looking  country  it  is  impossible  to  imagine. 
The  western  side  of  the  British  channel  is  one  large  glacier,  and  from 
Cape  Forbes,  Nightingale  sound,  to  Cape  John  Murray,  not  even  an 
isolated  rock  can  be  ^een. 

On  our  return  to  Cape  Flora,  we  set  to  work  to  sledge  driftwood 
from  Cape  Gertrude,  4  miles  distant,  most  of  which  was  very  old,  and 
had  probably  lain  there  some  thousands  of  years,  to  judge  by  its  position 
above  sea-level.     Our  coal  was  running  short,  we  only  had  a  little  dust^ 
remaining;  so  the  driftwood  mixed  with  blubber  did  good  service  for 
the  stove. 

Throughout  the  following  autumn  and  winter  we  were  always  busy 
with  our  scientific  work,  preparing  for  the  spring  journeys  and  other" 
tasks  incidental  to  our  life  in  the  arctic.     Tents  were  made,  a  canvas 
canoe,  pony  snow-boots,  and  so  on. 

In  March,  1897,  Armitage  and  I  started  with  a  team  of  thirteen 
dogs,  the  remnants  of  our  pack,  and  our  surviving  pony.    Our  draught* 
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power  had  bftoome  reduced  to  a  low  ebb,  aad  we  greatly  regretted  we 
had  not  more  doga  or  ponieB  at  our  disposal.  We  puBhed  north  up  the 
British  channel  to  go  round  Ihe  western  land,  to  determine  ita  limit*, 
and,  if  poesible,  to  settle  the  GilUe  Land  question.  At  au  early  stage 
in  OUT  journey  onr  difficulties  began.  The  pony  broke  loose  the  second 
night  out,  and,  unfortiiuately,  gorged  herself  with  dried  vegetables. 
These,  together  with  dog-bisouits  and  a  few  pounds  uf  oats  saved  from 
the  previous  sledging,  were  her  usual  fodder,  owing  to  the  lack  of 
legitimate  horse>food,  which  had  quite  run  out  more  than  twelve 
months  before.  As  I  expected,  the  surfeit  of  dried  vegetables  brought 
on  a  serious  illness,  to  remedy  which  Armitage  and  I  clubbed  together 
the  small  supply  of  pills  which  we  had  with  us.    lie  produced,  I  think, 
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■two  varieties  of  pills,  and  I  had  n  number  of  podophyllin ;  so  we  made 
'np  a  dose  of  twenty-two  in  all,  which  I  administered  to  our  invalid 
pony,  mixed  up  in  some  frozen  fat  from  out  frying-pan.  This,  I  am 
^ad  to  say,  had  the  desired  effect  of,  at  all  events,  partly  restoring 
her  to  health  ;  and  if  I  could  have  fed  her  upon  oats  or  any  legitimate 
horse-food,  she  would,  I  think,  be  alive  now.  The  weather  from  the  very 
outset  was  remarkably  bad.  Gales  of  wind,  dense  mist,  and  driving  snow 
were  almost  constant.  The  floes  were  very  heavy  with  deep  anow,  which, 
together  with  crushed-up,  trappy  ice,  made  travelling  bad.  Evea  at 
this  early  stageof  the  journey  we  had  to  go  three  times  over  the  ground. 
Our  pony,  poor  animal,  owing  to  her  illness,  went  very  badly,  and 
frequently  lay  down  in  the  snow  and  refused  to  move.     Armitage  and 
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I  woDld  then  take  on  separate  loads  with  the  dogs,  and  return  for  the 
others.  Daring  a  very  clear  interval  we  found  that  Peterhead  cnryefi 
round  farther  west  than  J  had  previously  supposed.  Nothing  but  glacier- 
face  lined  the  coast,  and  the  ice  flowed  down  in  curving  lines  as  far  as 
the  eye  could  reach.     Not  even  a  bare  stone  was  visible. 

On  the  march  we  rounded  Cape  John  Murray,  which  is  about  300 
feet  in  height,  in  a  fresh  gale.  This  I  ascended,  and  found  strewn  with 
boulders,  indicative  of  a  raised  beach.  On  that  day  we  used  sails  on  our 
sledges ;  it  was  the  only  day  throughout  the  journey  that  we  got  a  wind 
in  our  favour.  On  March  27  a  new  fjord  appeared  in  view,  with  high 
basaltic  rock,  chiefly  consisting  of  columnar  basalt,  jutting  out  of  the 
glaciated  land  at  its  southern  entrance.  This  I  n^med  St.  Chad's  Head. 
The  cape  appeared  to  consist  of  nothing  but  basalt.  It  is  400  feet 
high.  I  carefully  searched,  so  far  as  the  time  of  year  would  allow, 
for  anything  of  botanical,  geological,  or  other  interest;  but  only  found 
a  few  mosses  and  lichens,  and  a  single  saxifrage.  Leaving  Mr.  Armitage 
to  form  a  camp,  I  went  off  on  my  ski  and  took  bearings  from  the  summit 
and  a  number  of  photographs.  At  the  western  end  of  the  bay  the  water 
appeared  to  run  out,  which  observation  was  further  strengthened  by  a 
view  which  we  got  some  days  later  on  the  northern  side,  thus  making 
an  island  of  the  land  to  the  north,  which  I  named  after  Albert  Armitage, 
our  astronomical  observer.  We  then  pushed  on  to  a  bold  headland,  which 
I  named  Cape  William  Bruce,  after  our  zoologist.  Capes  Richthofen, 
Albert  Markham,  and  Fisher  were  visible  in  the  distance,  and  Cape 
McClintock  dimly  so.  The  position  of  Capes  Richthofen  and  Fisher, 
being  fixed  astronomically  by  us  previously,  were  of  great  help  to  me  in 
mapping  out  this  western  coast-line,  as  they  gave  exceedingly  good 
cross-bearings. 

On  March  28  we  rounded  Cape  William  Bruce,  which  also  consists 
of  basalt,  some  of  which  is  columnar,  and  is  500  feet  high.  I  ascended 
this  cai)e  while  Mr.  Armitage  struck  the  camp,  taking  my  camera, 
prismatic  compass  and  stand,  and  other  instruments  with  me.  On  the 
summit  I  took  a  round  of  angles  and  a  number  of  photographs.  I  also 
made  a  cairn  of  stones,  placing  among  the  rocks  a  tin  containing  a 
record,  a  Union  Jack,  and  a  penny-piece,  and  on  the  top  of  the  cairn 
another  "  Jack  "  on  a  bamboo  staff.  From  the  summit  I  could  see  plainly 
Mary  Elizabeth  island.  Cape  McClintock,  and  the  surrounding  coast. 
To  the  north  I  could  make  out  two  islands  and  a  pottion  of  a  third, 
which  appeared  to  be  entirely  ice-clad.  To  the  west-south-west  the 
land  was  very  ill  defined,  which  I  found  later  was  due  to  the  exceeding 
lowness  of  the  northern  coast.  It  was,  moreover,  misty  in  that  direction, 
and  thus  obliterated  any  definite  view.  To  the  north-west  I  could  see 
the  floes  in  a  broken-up  condition,  with  large  pools  of  open  water. 

When  detained  by  bad  weather  off"  Cape  William  Bruce,  our  second 
dog  died,  being  simply  frozen  to  death.     I  had  examined  them  aU  an 
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hoar  or  two  preyionsly,  and  they  appeared  to  be  all  right.     A  little 
later  I  found  one  dog  frozen  as  hard  as  a  rock,  and  another  one  frozen 
down,  which  I  had  to  hack  out  of  the  ice  to  get  free.     The  weather 
became,  if  possible,  worse  than  ever.     Gales  of  wind  and  diiviog  snow 
gaye  us  no  rest,  with  dense  mist  and  temperatures  as  low  as  minus  46^. 
I  saw  a  few  rotges  and  dovekies  flying  about  these  rocks;  collected 
a  few  mosses  and  lichens  and  one  saxifrage,  and  in  the  tide-crack  a 
piece  of  laminaria.     The  isolated  bare  spots  of  this  side  of  the  British 
channel  appear  to  be  very  barren,  scantily  supplied  with  vegetation, 
and  bird  and  animal  life  deficient.     Since  leaviog  Elm  wood  we  had 
only  seen  one  track  of  a  bear.     After  being  detained  three  days  by 
persistent  gales,  we  marched  towards  the  neck  of  low  land  connecting 
the  two  portions  of  Albert  Armitage  island,  but,  finding  the  travelling 
over  this  land  less  favourable  than  I  bad  anticipated,  we  determined  to 
retrace  our  steps  a  few  miles,  and  go  to  the  north  of  it  by  rounding 
Cape  Battenberg.     We  continued  our  march  along  the  north-western 
coast,  which  we  soon  found  to  be  low,  without  the  high  basaltic  rocks 
which  are  such  a  conspicuous  feature  on  the  southern  coast.    On  April  7 
we  reached  the  head  of  what  we  soon  discovered  to  be  Cambridge  bay. 
We  had  been  travelling   along  low   undulating   ground,   which  bore 
evidences  of  being  an  old  beach,  and  had  driftwood  uj)on  it.     At  this 
point  the  severe  weather  had  killed  all  our  dogs  but  five,  and  these 
were  in  a  weak  condition.     The  following  morning  I  went  on  ski  on  to 
the  ice  of  Cambridge  bay,  and  took  bearings  and  photographs  of  con- 
spicuous points.     Cambridge  bay,  I  believe,  runs  out  at  its  north-east 
comer,  although  I  could  not  absolutely  see  the  ice  right  through  the 
narrow  straits,  but  there  is  little  doubt  in  my  mind  that  it  does  so. 
Armitage  took  here  an  observation   for  double   altitudes;   and  after 
packing  up  we  continued  our  march  with  the  pony — which  was  very  weak 
and  went  badly — and  our  five  remaining  dogs.     We  still  continued  our 
march  along  the  low  land,  and  on  the  10th  were  confronted  by  open 
water  coming  right  up  to  the  glacier  face,  which  at  this  point  began 
again.     This  obliged  us  to  take  to  the  high  glacier  land,  and  on  the 
following  morning  we  commenced  what  was  a  very  laborious  task,  that 
of  dragging  the  sledges  up  the  steep  incline  on  to  the  glacier  itself. 
This  day  we  nearly  lost  our  pony  and  two  sledges.     Suddenly,  without 
warning  or  any  indication  on  the  surface  to  show  its  presence,  the  pony 
dropped  all  four  legs  into  a  crevasse,  and  lay  suspended  over  a  deep 
black  abyss  upon  a  bridge  of  snow.    Fortunately,  she  was  too  frightened 
to  stmggle,  otherwise  both  she  and  the  sledges  would  have  disappeared. 
But  luckily  she  did  not  move  a  muscle.     Armitage,  seeing  what  had 
happened,  at  once  came  to  my  assistance,  but  unfortunately  stepped  ofi* 
his  ski  to  give  me  a  hand,  and  at  once  dropped  in  above  his  hips. 
Fortunately,  he  got  out  while  I  was  endeavouring  to  hold  the  pony  up. 
We  passed  a  line  round  her  neck,  and  managed  to  extricate  her  from  her 
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perilous  position.  She  Had  hardly  gone  another  hundred  yards  before 
fibe  dropped  both  hind  legs  down  a  similar  chasm.  There  was  nothing 
whatever  on  the  surface  to  indicate  the  treacherous  characfcer  of  the 
glacier  we  were  travelling  upon — not  even  a  slight  depression  in  the 
snow.  When  we  pitched  our  camj)  for  the  night,  I  carefully  sounded 
all  round  the  immediate  neighbourhood,  to  endeavour  to  ascertain  the 
presence  of  crevasses. 

The  bad  weather  still  pursued  us,  and  kept  us  in  camp  for  the  next 
three  days.  This  gave  the  finishing  touch  to  our  poor  pony.  On  the 
evening  of  the  second  day,  when  in  the  tent,  I  heard  her  struggling  to 
get  upon  her  feet.  I  went  out  to  render  assistance,  in  which  Mr. 
Armitage  shortly  afterwards  joined  me.  We  tried  for  an  hour  to  get 
her  upon  her  legs,  but  found  her  too  weak  to  stand.  I  then  knew  it 
was  all  over  with  her.  We  tucked  her  up  as  comfortably  as  we  could 
in  her  blanket-coat,  and  gave  her  the  last  handful  of  oats,  kept  for  an 
emergency.  This  was  the  end  of  her.  Next  morning  I  found  her 
quite  dead,  and  frozen  hard.  We  both  of  us  felt  very  sad  about  it 
The  old  pony  had  become  a  great  pet  with  us,  and  at  the  hut  we  viewed 
her  as  quite  one  of  the  family.  In  addition  to  that,  with  her  died 
more  than  half  our  draught-power. 

When  the  weather  had  cleared,  we  set  to  work  to  pick  ont  the 
most  necessary  articles  for  our  journey,  and  discarded  everything  not 
absolutely  essential.  Three  sledges  were  left  behind,  in  addition  to  a 
quantity  of  our  equipment.  We  then  continued  our  march,  struggling 
up  the  steep  glacier-slopes ;  but  soon  found  that  we  were  obliged  to  g^ 
at  least  three  times  over  the  ground  to  get  along  at  all,  and  that  with 
considerable  labour.  I  hauled  in  front  of  the  dogs,  and  led  the  way. 
Armitage  urged  them  on  by  shouting  and  yelling,  and,  whenever  there 
wajj  a  check — which  occurred  every  5  or  10  yards — by  hauling  and 
tugging  at  the  sledges  to  start  the  team  again.  We  had  at  this  period 
two  canoes,  in  addition  to  our  tent,  other  equipment,  and  food,  and  with 
only  five  dogs  it  was  not  easy  to  get  along  at  all.  The  mists  now 
became  exceedingly  dense,  so  much  so  that  I  do  not  exaggerate  when 
1  say  that  on  many  occasions  we  could  not  see  beyond  the  points  of  our 
ski  with  anything  approaching  distinctness.  The  frost-rime  was  also 
exceedingly  troublesome.  It  coated  our  equipments  and  clothes  with 
ice,  and  every  morning  before  we  broke  up  camp  we  had  to  remove  ice 
3  to  4  inches  in  thickness  from  our  belongiDgs.  Our  furs,  too,  and 
clothes  got  wet  from  the  great  fluctuations  in  temperature.  When 
sitting  in  our  tent  with  furs  on,  all  this  ice  turned  to  water,  and  as 
soon  as  we  went  outside,  our  clothes  became  as  stiff  as  sheets  of  iron. 
Occasionally  we  would  get  exceedingly  clear  intervals  of  an  hour  or 
two,  and  from  an  altitude  of  1450  feet  I  could  see  no  land  whatever  off 
the  coast.  Gillis  Land,  J  was  convinced,  dues  not  exist  anywhere  near 
the  position  assigned  to  it  on  the  charts. 
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We  would  inaroli  for  half  a  day,  or  poflsibly  one  day ;  then  would 
oome  a  driving  gale  and  dense  snow  from  the  sonth-east,  which  would 
no  sooner  oease  than  back  the  wind  would  come  from  the  north-west. 
This  would  go  on  for  three,  or  even  four,  days  at  a  time,  when  we 
would  start  again,  and  after  another  similar  interval  of  fine  weather 
the  dose  would  be  repeated.  On  the  19th  we  endeavoared  to  reach  the 
sea-ioe,  being  utterly  tired  of  the  charming  oonditiona  we  found  at  the 
high  altitude  of  the  glacier.  I  ran  down  on  ski  to  the  head  of  Nor- 
denskjold  bay,  having  crossed  behind  Gape  Mary  Harmsworth,  which  we 
found  to  be  the  most  westerly  point  of  Franz  Josef  Land.  I,  however, 
lound  that  the  rea-ice  was  in  a  broken-up  condition,  so  we  had  to  con- 
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^icne  our  march  over  the  top  of  Cape  Lofley,  when  I  again  went 
f*>r^ard  to  reconnoitre.  We  fortunately  found  a  certain  amount  of 
'*■*  ice  at  the  head  of  Weypreoht  bay,  and  that  night  we  camped  at 
**ie  «dgo  of  the  glacier-faoe,  heartily  glad  to  be  off  that  horrible  glacier 
•country.  The  next  two  days  were  occupied  in  crossing  tbJs  bay,  the 
io«  of  which  was  in  an  exceedingly  tumbled-up  condition.  We  soon 
"'vnd,  however,  that  it  was  impossible  to  round  Cape  Ludlow,  owing  to 
"^o  faroken-up  state  of  the  ice  right  up  to  the  glacier-face.  There  was 
'^thing  for  it  but  to  strike  up  Weypreoht  bay,  and  take  to  the  glacier 
^*»».  This  we  did  by  hauling  onr  sledges  by  purchase  up  the  perpen- 
diovLlar  glacier-faco,  aided  by  a  snowdrift.  Here  again  bad  weather 
P^ttiptly  checked  us.  For  three  days  we  were  camped  on  the  top  of 
^Pe  Ludlow,  and  here  we  got  the  first  bear  that  we  bad  seen  since  we 
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left  the  but  six  weeks  before.  Tbe  blubber  came  in  very  handy  in  a 
fat-lamp  which  I  made  oat  of  a  tin  for  cooking  purposes.  We  were 
glad  of  the  kill  in  many  respects,  for  we  were  uncomfortably  short  of 
many  things.  Our  spirit,  which  we  used  as  fuel,  was  almost  exhausted ; 
and  the  meat  itself  was  a  great  addition  to  our  larder.  The  dogs,  too, 
were  all  the  better  for  the  feast  they  now  enjoyed.  We  continued  our 
climb  up  the  glacier,  and  after  travelling  for  a  day  we  were  again 
stopped  by  a  gale  of  wind  which  blew  to  the  strength  of  a  whole  g^e, 
cutting  the  snow  ofif  the  cloth  of  the  tent,  and:blowing  up  one  side  of  it, 
and  so  filling  the  tent  with  snow.  We  had  to  put  up  with  this  un- 
pleasant condition  of  things  the  greater  part  of  one  day,  as  we  could  not 
open  the  tent  to  go  outside  and  make  it  fast,  lest  it  should  be  blown 
away.  As  soon  as  it  cleared,  I  took  bearings  and  photographs  of  the 
surrounding  country,  and  then  we  started  off  down  the  glacier  on  our 
way  for  Cape  Neale.  We  got  down  on  to  sea-ice  after  some  considerable 
trouble,  and  heul  to  go  a  long  way  towards  the  head  of  Cambridge  bay 
before  we  could  find  a  low-enough  portion  of  the  glacier-face  to  enable 
us  to  reach  the  floe. 

The  bad  weather  bad  been  so  exceedingly  persistent  that  I  found  it 
was  necessary  to  utilize  every  fine  moment  accorded  us,  and  on  many 
occasions  we  marched  for  twenty-four  hours  at  a  stretch,  and  on  one  or 
two  occasions  literally  from  the  time  one  gale  ceased  until  another  one 
began.  In  Cambridge  bay  and  all  round  Capes  Neale  and  Crowther,  we 
met  with  the  roughest  and  most  crushed-up  ice  that  I  had  ever  seen  any- 
where. Taking  on  single  sledges  and  retracing  onr  steps  was  the 
constant  order  of  the  day.  We  left  behind  one  of  the  canoes  in  Wey- 
precht  bay,  as  we  found  it  quite  impossible  to  get  along  with  it,  and 
we  had  to  trust  to  not  requiring  it 

Upon  Cape  Neale,  in  1895,  we  had  placed  no  less  than  four  oairns 
with  records,  but  we  found,  on  visiting  them  again,  that  the  bears  had 
broken  off  all  the  flags  that  had  flown  above  them.  We  left  another 
record,  and  a  ^*  Jack  "  enclosed  in  a  tin  in  a  cairn  on  the  shore,  and  then 
continued  our  journey.  At  Cape  Crowther  we  were  again  detained  for 
three  days  by  bad  weather,  and  then  pushed  across  Gray  bay.  We 
again  found  ourselves  cut  off  by  open  water  on  nearing  Cape  Grant,  and 
it  was  not  until  we  neared  the  head  of  Gray  bay  that  we  found  even  a 
possible  drift  to  help  us  up  the  steep  glacier-face  of  50  feet.  We  hauled 
our  sledges  up  by  purchase  with  great  difficulty,  and  again  began  our 
climb  up  the  steep  glacier  behind  Cape  Grant.  The  following  day  we 
descended  on  to  tbe  ice  at  the  head  of  Josephine  Peary  bay.  Open 
water  extended  some  distance  into  Nightingale  sound.  Upon  Cape 
Stephen  we  stopped  for  a  few  minutes  for  lunch,  and  after  a  march  o 
twenty-four  hours  reached  Eira  House,  which  Mr.  Smith  had  erected^ 
upon  ^Bell  island  in  1882.  We  arrived  here  at  11  a.m.  on  June  5^ 
JPour  hours  afterwards  we  were  joined  by  Sr.  Eoettlitz  and  Messrs  «> 
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Brnoe  and  Wilton,  who,  having  become  uneasy  through  onr  being  ten 
days  overdne,  had  started  off  to  meet  ns  with  a  sledge  of  proTisiona. 
We  had  mooeeded  in  defining  the  extent  of  western  Franz  Josef  Land, 
mapped  in  its  shores,  and  had  established  the  non-existence  of  GiUis 
land.  Mr.  Armitage  had  been  most  aseidnous  in  taking  regular 
meteorologioal  observations  throughout  the  journey,  and  had  taken 
aBtronomioal  observations  of  position  whenever  the  conditions  were  nt 
all  suitable.  We  were  away  for  two  months,  bnt  only  got  thirteen  and 
a  half  tolerably  fine  days. 

After  staying  for  ten  days  at  onr  hut  to  refit  and  break  in  two 
pnppiee  and  three  small  bitches  for  sledging  (I  was  obliged  to  press 


HABUSn'OHTH.      ACOCBT,  1 


these  veiy  unsuitable  animals  into  the  service  owing  to  the  dearth  ot 
draught -animals),  my  intentions  were  to  go  east  as  far  as  Brady  island 
«nd  oomplete  the  odds  and  ends  of  unmapped  coast  in  that  direction. 
On  nearing  the  high  cape  at  the  soulh-east  corner  of  Hooker  island,  the 
ice  became  exceedingly  thin ;  but,  owing  to  the  fact  that  it  was,  and  had 
l>een,  snowing  heavily  all  day,  the  extiemelj  treacherous  nature  of  the 
ice  was  not  clearly  discemible.  When  within  400  yards  of  the  shore, 
our  sledge  broke  through  tbe  ice  from  stem  to  stern.  I  attempted  to 
step  off  my  ski  to  get  a  better  purchase  in  hauling  it  out,  but  found 
that  the  ice  was  so  thin  that  it  would  not  bear  my  weight  without  thoni, 
and  when  trying  to  haul  in  my  Bnowshoes  the  extra  pressure  so  weighed 
down  the  ioe  that  I  had  to  desist.     We  Lad  brought  no  canoe  or  boat. 
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as  we  had  insufficient  draught-power  to  haul  it.  Mr.  Armitage  and  I 
managed  to  get  a  few  things  from  the  rear  of  the  sledge  by  oatting  open 
the  sledge-bags ;  but  the  provisions,  being  in  bags  weighing  from  50  to 
70  lbs.  aj)ieoe  when  dry,  had  now  become  exceedingly  heavy,  owing  to 
the  water  in  them.  The  sledge  finally  turned  over,  and  all  the  pro- 
visions, with  the  exception  of  a  handful  put  out  for  lunch,  weot  to  the 
bottom,  and  all  our  cartridges  were  soaked  with  water.  I  was  still 
reluctant  to  be  defeated  at  the  last  moment,  and  endeavoured,  by 
approaching  Hooker  island  further  to  the  westward,  to  reach  the  glaoier, 
and  thus  ascend  Ca|>e  Cecil  Harmsworth,  and  map  in  the  surrounding 
country  from  there.  We  soon  found,  on  approaching  the  shore,  that 
rotten  ice  intervened  and  8topj>ed  us.  Having  no  provisions,  and  the 
road  to  the  east  being  completely  cut  oif,  there  was  nothing  for  it  but  to 
return ;  and  to  avoid,  as  far  as  j)ossible,  the  inconvenience  arising  from 
shortness  of  food,  we  marched  for  25 1  hours  at  one  stretch,  and  covered 
41^  miles.  The  following  day  we  marched  20  more  miles  back  to  the 
hut. 

In  July  the  Windward  arrived,  and  I  then  found  that  it  was  impossible 
for  any  of  us  to  remain  longer,  as  Mr.  Harmsworth  did  not  wish  to  send 
out  the  shij)  again.  On  our  way  home,  owing  to  the  enterprise  and 
good  nature  of  Captain  Brown,  we  were  able  to  steam  round  Cape  Mary 
Harmsworth,  where,  on  the  spit  beyond  the  icy  portion  of  the  cape,  we 
discovered  a  large  breeding-place  of  the  ivory  gull,  where  literally  they 
were  nesting  in  hundreds  upon  the  ground.  We  here  made  many 
collections  of  scientific  importance,  and  then  steamed  50  miles  to  the 
north-west  of  Cape  Mary  Harmsworth  without  seeing  a  sign  of  land.  I 
also  took  photographs  of  the  whole  coast-line,  including  Cape  Ludlow, 
Cape  Lofley,  and  Cape  Mary  Harmsworth.  I  was  anxious  to  endorse  the 
opinion  I  had  formed  during  the  spring  sledging  of  1897  that  Gillis 
Land  does  not  exist,  knowing  how  hard  land  dies  supposed  to  have  been 
once  seen.  However,  in  addition  to  no  land  being  seen  at  our  furthest 
point  to  the  north-west,  we  obtained  soundings  in  223  fathoms.  We 
then  steamed  through  open  water,  with  no  land  in  sight,  towards  the 
easternmost  of  the  Johannessen  islands,  passing  within  10  miles  of  the 
supposed  coast.  We  could  still  see  no  land  ;  neither  is  there  a  chain  of 
islands,  as  has  been  supposed  in  some  quarters,  reaching  from  Franz 
Josef  Land  to  Spitsbergen.  This,  I  think,  will  set  at  rest  any  doubt  as 
to  the  superiority  of  Spitsbergen,  when  compared  with  Novaya  Zemlya, 
as  a  line  of  retreat  from  Franz  Josef  Land  to  civilization. 

We  continued  our  voyage  to  London,  passing  to  the  east  of  Hope 
island  and  Bear  island.  There  was  exceedingly  little  ice  in  the  sea,  and 
nothing  whatever  to  stop  even  the  Windward  passing  through.  Such 
an  open  year  I  had  never  before  seen. 

So  far  from  viewing  Franz  Josef  Land  as  a  favourable  route  to  the 
pole,  my  experiences  now  lead  me  to  believe  it  to  be  one  of  the  worst. 
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and  although  I  have,  in  oommon  with  other  arctic  explorers,  the  greatest 
desire  to  stfuid  upon  that  mathematical  point,  still  I  have  no  sympathy 
with  an  attempt  to  reach  the  pole  as  a  mere  athletic  feat  alone,  but 
consider  that  geographical  and  other  scientific  work  should  always  be 
included  in  the  plan.     Whatever  our  success  may  be,  I  will  leave  others 
to  judge ;  but  whatever  success  we  have  attained  is  entirely  due  to  the 
hearty  goodwill  and  devotion  to  duty  of  my  companions.     Mr.  Armitage 
was  our  astronomical  observer,  and  was  also  in  charge  of  the  meteoro- 
logical observations.    To  him,  also,  is  due  the  magnetic  work.    A  better 
fellow  in  every  way  I  could  not  have  met  with.     Mr.  Bruce  was  our 
zoologist,  a  work  which,  in  that  part  of  the  world,  is  frequently  carried 
on  under  circumstances  the  reverse  of  agreeable.     It  is  no  pleasant  job 
to  dabble  in  icy-cold  water,  with  the  thermometer  some  degrees  below 
zero,  or  to  plod  in  the  summer  through  snow,  slush,  and  mud  many 
miles  in  search  of  animal  life,  as  I  have  known  Mr.  Bruce  frequently  to 
do.     Mr.  Fisher,  as  you  know  well,  is  a  most  ardent  botanist.     To  him 
are  entirely  due  the  satisfactory  results  in  the  botanical  section.     In 
many  other  ways,  outside   his   special   department,  Mr.  Fisher  gave 
evidence  of  goo i will  and  energy.     Dr.  Koettlitz,  in  addition  to  being 
our  medical  man — to  whom  we  owe  the  remarkable  record  of  good  health 
—was  our  geologist.     In  this,  as  in  every  other  duty  that  Dr.  Koettlitz 
bad  to  perform,  he  was  most  untiring  and  conscientious.     Mr.  Wilton 
was  our  master  of  hounds.     In  this  duty,  as  in  every  other,  scientific  or 
otherwise,  he  was  most  willing  and  hearty.     Hay  ward  undertook  the 
arduous  duties  of  cook  at  the  hut,  which  office  was  anything  but  a 
sinecure.     These  gentlemen  are  present  here  to-night,  and  I  have  asked 
tliem  each  to  say  a  few  words  with  reference  to  their  particular  depart- 
JHents,*  which  I  have  barely  myself  touched  ujjon,  as  I  consider  that  men 
^v-ho  do  good  work  should  be  allowed  to  speak  for  themselves  and  share 
^^Dj  honour  there  is. 

I  trust  you  will  excuse  the  sketchy  outline  of  this  paper,  but  it  is 
^Tiite  impossible  to  give,  in  the  short  space  of  an  hour  and  a  half, 
ything  like  an  accurate  idea  of  the  journeys  extending  over  a  space 
more  than  three  years. 
Our  immunity  from  scurvy  I  attribute  to  the  use  of  fresh  meat,  and 
the  care  with  which  all  tinned  provisions  were  examined  before 
ing  used.  With  proper  precautions,  I  consider  that  any  intelligent 
^:>^dy  of  men  may  keep  in  good  health  in  the  arctic — at  all  events,  for 
certain  time.  The  thing  most  to  be  dreaded  is  the  peculiar  mental 
Cfect  that  total  seclusion  from  mankind  pi'oduces.  Although  we  were 
-Xl  as  jolly  and  happy  a  party  as  ever  went  to  the  arctic,  still  we  were  all 
"^are  of  the  effect  that  the  long  cutting-off  from  civilization  produces. 
1  cannot  close  this  paper  without  referring  to  the  good  advice  and 

♦  These  are  printed  as  an  Appendix  to  the  paper. 

No.  II.— February,  1898.]  k 
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assistanoe  rendered  to  the  Expedition  and  myself,  from  what  I  may  be 
forgiven  for  desoribing  as  the  "  Old  Guard  of  the  Arotic,"  who  in  times 
past  have  so  gallantly  upheld  British  prestige  within  the  polar  area. 
To  Sir  Clements  Markham,  Sir  Erasmus  Ommanney,  Sir  Leopold 
M'Clintock,  Admiral  Markham,  Sir  Allen  Young,  Sir  Vesey  Hamilton, 
Mr.  Leigh  Smith,  and  many  others  whom  I  could  mention,  but  time 
will  not  admit,  I  am  indebted  for  much  kindness  and  help;  to  Dr. 
Neale,  who  was  with  Mr.  Smith  on  two  of  his  voyages,  for  valuable 
assistance  he  has  given  me  in  many  ways.  I  do  not  intend  this  as  a 
list  of  acknowledgments,  for  I  hope  to  be  able  to  thank  many  others  at 
no  distant  date. 


The  Fbesidekt  :  It  now  only  remains  for  us  to  express  our  admiration  of  the 
way  in  which  this  expedition  has  heen  conducted,  and  more  especially  of  the 
journey  that  was  made  by  Mr.  Jackson  and  Mr.  Armitage  in  the  present  year. 
I  think,  and  I  believe  that  Sir  Leopold  M^Clintock  and  Sir  George  Nares  will  agree 
with  me,  that  the  journey  round  the  western  island  of  the  Franz  Josef  group  la 
amongst  the  most  important  that  have  been  made  in  recent  times.  I  do  not 
exactly  remember  the  greatest  distance  that  Mr.  Jackson  walked ;  I  think  41  miles 
in  one  day,  and  20  in  another.  I  recollect  few  marches  of  the  kind  in  other 
arctic  expeditions,  although  it  is  true  that  Jackson  had  not  a  very  heavy  weight 
to  drag  with  him.  I  am  sure  you  will  carry  with  acclamation  a  vote  of  thanks 
to  all  connected  with  this  expedition.  I  desire  first  to  mention  the  name  of  Mr. 
Harmsworth.  In  the  reign  of  Queen  Elizabeth,  when  we  had  such  long  lists  of 
men  who  did  admirable  work  for  their  country,  those  who  stood  in  the  front 
rank  of  patriots  were  the  men  who  sent  out  the  arctic  and  other  expeditions,  like 
Sir  Thomas  Smith,  the  first  chairman  of  the  East  India  Co. ;  like  Sanderson;  like 
Sir  Dudley  Digges ;  and  like  Sir  Felix  Booth,  who  enabled  the  Bosses  to  discover 
Boothia.  Mr.  Harmsworth  is  a  worthy  successor  of  these  patriotic  merchant 
princes,  and  to  him,  first  of  all,  our  thanks  are  due.  I  must  also  mention  the  name 
of  Mr.  Montefiore  Brice,  who  did  such  hard  work  in  equipping  and  organizing  the 
expedition ;  but  above  all  our  thanks  are  due  to  the  gallant  explorers.  I  now  ask 
you  to  pass  with  acclamation  this  vote  of  thanks  to  Mr.  Jackson  and  his  com- 
panions, and  also  to  Mr.  Jackson  himself,  for  the  trouble  he  has  taken  in  preparing 
his  interesting  paper,  and  showing  us  the  series  of  views  on  the  screen. 

I  beg  to  convey  the  thanks  of  the  meeting  to  you,  Mr.  Jackson,  and  to  your 
companions,  the  members  of  the  expedition. 


APPENDIX  TO  MR.  JACKSON'S  PAPER. 

Meteorological,  Magnetic,  and  Astronomical  Observations. 

By  Lieut.  Armitage. 

Of  course  the  results  of  the  meteorological  and  magnetic  observations  have  d< 
yet  been  worked  out  by  experts  in  those  sciences,  and  I  will  confine  myself  to  oui 
practical  work.  During  the  whole  of  our  stay  in  the  north,  we  took  four-hourly 
meteorological  observations  from  d  a.m.  to  8  p.m.,  with  the  exception  of  the  firs'-^ 
two  winters,  when  we  made  continuous  two -hourly  observations,  which  consiate^^ 
of  barometer,  thermometer,  and  anemometer  readings;    observations  of  clond^^ 
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UDowfally  tbe  general  appearance  of  the  weather,  and  any  phenomena  that  might 
oocor.  For  the  last  year,  at  Mr.  Bruce's  suggestion,  so  long  as  the  sun  was  above 
Che  horizon,  he  and  I  made  observations  of  the  rainband  every  day  at  noon,  and 
genermlly  found  it  conspicuous  by  its  absence. 

The  movements  of  the  ice,  the  opening  and  closing  up  of  streams  of  water,  their 
direction,  and  the  extent  of  open  water  were  also  noted  in  the  meteorological  record. 
The  prevalent  winds  were  from  an  easterly  direction,  generally  east  by  south,  and 
CMi-soath-east. 

On  only  one  occasion  did  we  have  more  than  light  airs  or  winds  from  the 
toatb-weitt  at  our  letel  at  Elmwood,  and  that  was  in  the  summer  of  1896, 
although  I  have  frequently  heard  the  wind  from  that  direction  blowing  strongly 
among  the  cliffs  700  to  900  feet  above  us.  Gales  were  unpleasantly  frequent  from 
erety  other  direction,  especially  during  tbe  late  autumn  and  winter  months.  On 
•everal  occasions,  after  four  or  eight  hours  of  light  south-westerly  airg,  we  would 
experience  a  furious  blow  from  tbe  north  and  north-east,  as  though  the  powers 
that  be  at  the  pole  were  determined  that  no  intruder  should  invade  their  dominions. 
During  our  sledge  journey,  in  the  spring  of  this  year,  we  experienced  gales  from 
tbe  south-west  on  two  occasions,  while  at  Elmwood,  some  40  miles  south  of  us, 
they  had  calms  and  light  airs. 

On  comparing  some  of  my  observations  with  those  of  Dr.  Nansen,  taken  at  his 

winter  quarters  80  miles  north  of  us,  I  found  that  he  had  often  similar  weather  to 

1I0.     We  never  had  such  low  temperatures  as  many  other  expeditions ;  but  with 

nm  ^nd  was  no  respecter  of  cold,  and  it  was  not  very  uncommon  to  have  a  gale 

irlft«n  the  thermometer  showed  over  70^  of  frost.    The  temperatures  were  most 

ernatic,  and  although  the  mean  temperatures  were,  with  one  or  two  exceptions, 

^^Mm'Ij  r^ular  for  the  same  months  in  different  years,  we  have  bad  differences  of  60^ 

in.     forty-eight  hours.     Our  highest  registered  temperature  was   4-43°  Fahr.,  the 

la^wcst  "64?  Fahr. 

I  made  a  point,  during  the  winter  months,  of  noting  down  observations  of  the 

'^^^'xira  borealis  at  the  same  time  as  I  made  my  weather  observations.     From  what 

^  1^^  read  and  heard  of  the  brilliant  northern  lights,  I  must  confess  that,  on  the 

^l^ole,  I  was  disappointed  by  their  display  at  Elmwood.    As  a  general  rule,  the 

^*"tsra  consisted  of  £Ednt  straw-coloured  bands  or  arches  of  light,  stretching  from 

^^  east  throQgh  various  altitudes  to,  or  nearly  to,  the  western  horizon,  often  with 

•^^'Caunera  rising  from  them  towards  the  zenith.    Of  course,  on  some  occasions  we 

'^'^  exceedingly  brilliant  displays,  with  a  corona  in  the  zenith,  from  which  long 

*^'<Bminera  of  many  hues  radiated,  circling  round  the  heavens,  first  in  one  direction 

^'^  then  in  the  other,  gradually  disappearing,  and  again  approaching  us,  forming 

^to  many  dififerent  fantastic  shapes,  until  the  eye  was  dazzled  and  the  brain  be- 

^^ered  by  what  the  poor  Esquimaux  may  well  have  thought  to  be  the  shades  of 

^  departed.    The  most  brilliant  auroras  occurred  during  calms  or  gales  of  wind. 

I  have  often  listened  intently  to  distinguish  some  sound  from  the  aurora,  but  have 

B^er  been  able  to  do  so,  though  on  a  very  calm  night  the  movements  of  the  ice, 

^  iHgfatest  sound  being  so  audible,  would  lead  one  to  believe  that  there  was  some. 

I  baVe  seen  the  aurora  apparently  so  close  as  to  be  between  the  cliffs  at  the 

iMck  of  the  house  and  myself,  and  have  occasionally  seen  it  bright  enough  to  cast 

f  iliadow,  and  to-  eclipse  stars  below  the  third  magnitude.    On  the  latter  occasions 

Italic  appeared  very  dense.    It  has  also  appeared  to  struggle  up  against  a  gale  of 

viod,  and  be  driven  back  to  that  point  of  the  horizon  from  which  it  ascended, 

Mlthaagh  at  other  times  it  has  quickly  covered  the  heavens,  rising  against  a 

fhriooagale. 

I  made  my  magnetic  observations  in  a  wooden  structure  which  had  been 

K  2 
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Bpecially  built  before  our  departure  from  England.  It  was  warmed  with  lampe 
before  I  commeDced  work  in  it^  for  I  found  that  the  condeoaation  of  my  breath  od 
the  instruments  seriously  interfered  with  the  observations.  The  obaerTations  wilh 
the  dip-circle  for  inclination  were  fairly  regular  and  steady ;  but  when  obeerriog 
for  the  hoiizontal  force  and  declination^  the  needle  was  often  moat  erratic  in  its 
motions — so  much  so,  that  I  have  sometimes  had  to  discontinue  the  obeerTatioii. 
This  most  frequently  occurred  when  there  Was  much  display  of  aurcNra»  and  has, 
on  (ccasion,  been  succeeded  by  a  violent  gale  of  wind.  With  regard  to  my  obser- 
vations for  position,  I  will  only  say  that,  in  my  opinion,  a  small  theodolite  is  most 
necessary  for  travelling  in  those  latitudes,  and  that  all  instraments  shoold  be 
specially  fitted  with  a  view  to  keeping  the  mouth  and  nose  as  fiar  away  frqm  them 
as  possible. 

I  cannot  speak  too  warmly  about  the  very  enthusiastic  assistance,  often  at 
inconvenience  to  themselves,  given  me  by  my  comrades  whenever  I  required 
it,  and  also  of  the  pluck  and  perseverance  of  my  leader.  I  wish  to  express  my 
admiration  of  the  way  in  which  Mr.  Leigh-Smith  has  laid  down  the  podtions  of 
those  parts  of  southern  Franz  Josef  Land  which  he  visited.  Before  I  nt  down  I 
feel  that  I  must  pay  homage  to  the  many  gallaot  men  who  have  striven  in  thea 
polar  regions  before  us ;  to  those  of  all  the  nations  who  have  helped  to  make  tkfla 
world  known  to  us  as  an  open  book ;  and  more  especially  to  those  heroes  of 
own  country  who  have  made  us  proud  of  the  name  of  Briton,  and  to  him 
whom  we  claim  a  common  descent  from  the  Norse tneo.  I  would  also  j^ve  m; 
heartiest  thanks  to  Sir  Clements  Markbam  and  his  colleagues  in  the  Boyal 
graphical  Society,  for  their  great  kindness  and  encouragement  to  a  young 
unknown  man  like  myself.  It  is  such  encouragement  which  makes  us  endeavour, 
matter  how  difficult  the  circumstances  which  we  may  work  under,  to  deserves 


Brief  Sketch  of  the  Geology. 
By  D.-.  Reginald  Koettlitz. 

When  news  first  reached  the  world  that  a  new  land  had  been  discovered  in 
arctic  regions  to  the  northward  of  Novaya  Zemlya  and  Spitsbergen,  this  land 
described  by  its  discoverers,  Payer  and  Weyprecht,  as  being  of  large  if  not 
tinental  proportions.    Julius  Payer  judged  this  to  be  the  case  for  two 
fi'Stly,  because  all  the  land  he  could  see — and  he  had  extensive  views  from 
heights  he  ascended  to— had  every  appearance  of  being,  in  his  judgment,  of 
size ;  and,  secondly,  because  of  the  large  size  of  the  icebergs  he  thought  he 
described,  that  these  bergs  could  only  be  shed  by  glaciers  ooming  off  an  eztenaJr^^ 
tract  of  land.    It  will  be  remembered  he  compared  them,  both  in  size  and  shape,  to 
the  antarctic  bergs  seen  and  described  by  voyageurs  to  the  south. 

Mr.  Leigh  Smith  was  the  next  to  visit  this  land,  and  if  he  does  not  agree  with 
these  conclusions  of  Payer,  he  at  least  does  not  disagree  with  them  in  anythiog 
published  by  or  through  him. 

It  is  on  account  of  these  supposed  proportions  of  this  newly  discovered  land  that 
Payer  goes  so  far  as  to  recommend  it  as  a  likely  route  polewardf,  for  he  preenmed 
that  the  land  stretched  for  an  indeQaite  extent  in  that  direction. 

Upon  these  reports  as  a  foundation,  this  route  towards  the  pole  was  also  reoom- 
mended  by  several  arctic  authorities,  and  it  was  for  the  same  reason  that  Mr. 
Jackson  planned  his  expedition  to  FrAoz  Josef  Land.  Tou  can,  therefore,  judge  of 
his  dismay  when  we  found,  on  the  first  journey  northward,  that  this  repcurt  of  Payer** 
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bad  no  foandation  in  fact,  and  upon  that  and  subsequent  sledging  expeditions  saw 
that  this  land  was  nothing  more  than  a  broken-up  mass  of  land  forming  a  group  of 
itiaiids ;  so  that  we  may  say  that  the  discoveries  of  Dr.  Nansen,  taken  in  con- 
jonctioii  with  those  of  onr  expedition,  conclusively  prove  that  this  supposed 
continental  land  is  merely  an  archipelago  of  small  islands,  not  extending  far  north. 
Again,  in  the  course  of,  I  think  I  may  say,  a  continued  series  of  observations, 
•iidi  as  no  men  have  ever  had  the  opportunity  of  making  here  before,  we  never,  also 
in  the  remotest  sense,  ever  saw  anything  like  the  large-sized  icebergs  described  by 
Payer  so  graphically  as  being  of  such  great  proportions. 

We  can,  therefore,  now  ray  that  Franz  Josef  Land  is  formed  of  the  fragments 
of  an  old  tableland  which  was  once  of  fairly  large  size,  and  which  was  no  doubt 
oonnected  with  other  lands  from  which  it  is  now  separated  by  considerable  tracts 
covered  by  the  sea. 

The  earliest  geological  history  of  this  land,  which  we  learn  by  what  can  be 
read  in  the  rocks,  is  that,  at  least  in  the  more  southern  part,  it  formed  part  of  the 
shore  of  a  land  which  has  now  disappeared,  and  that  the  time  when  such  was  the 
case  was  the  Lower  Oxfordian  of  the  Jurassic  period,  for  sandstones  and  shales 
containing  plant  remains,  beds  of  lignite,  and  other  evidences  of  littoral  and  estu- 
arine  conditions  arc  among  the  lowest  of  the  beds  of  stratified  rock  which  I  found 
there.  Evidence  of  oscillatioDS  of  level  now  show  themselves,  for  such  beds  as 
those  described  are  succeeded  by  those  of  purely  marine  origin,  the  age  of  which 
can  be  plainly  stated,  because  ammonites  so  well  known  and  so  limited  in  zone  as 
Ammonites  Macrocephalus  and  A,  Modiolaris  were  found  in  them. 

I  cannot  do  better  than  here  quote  what  Messrs.  Newton  and  Teall,  who  have 
so  ably  examined  and  rei)orted  upon  the  geological  si^cimens  I  sent  home  last  year, 
say  upon  this  point,  in  a  paper  read  before  the  Geological  Society  on  June  23  last, 
and  to  be  published  shortly  in  the  Geological  Jowtial,  and  that  is:  "Owing 
mainly  to  the  brilliant  researches  of  Xeumayer,  it  is  now  generally  recognized  that 
the  Jurassic  sea  reached  its  greatest  extension  in  the  present  land  areas  during  the 
GslIoviaQ  and  Oxfordian  periods.  Hydrocratic  and  geocratic  movements  alternated 
during  Jurassic  times,  with  a  decided  balance  in  favour  of  the  former,  and  a  reces- 
sion of  the  ooast-lioe  towards  the  north.  Even  in  the  north  of  Scotland  we  find  no 
decided  evidence  of  the  proximity  of  land  during  the  Oxfordian  period,  although 
the  lower  portions  of  the  Jurassic  formation  are  represented  by  littoral  and  estuarine 
deposits. 

^  Under  these  circumstances,  the  ditscovery  of  Macrocephalus  beds  in  Franz 
Josef  Land,  in  association  with  plant-bearing  strata,  is  of  special  interest.  It  ex- 
tends the  range  of  this  ammonite  several  degrees  towards  the  north,  and  shows,  in 
all  probability,  that  during  the  period  of  its  existence  a  coast-line  lay  somewhere 
In  this  direction.  Marine  deposits  of  Callovian  and  Oxfordian  age  are  now  known 
io  range  from  Sutherland  to  Cutch,  and  from  Franz  Josef  Land  to  the  nortli  of 
Afnca,  and  Ammonites  Macrocephalus  is  one  of  the  most  widely  distributed  of  all 
Jurassic  ammonites.** 

The  oscillations  of  level  above  mentioned  are  shown  by  the  extraordinary  num- 
ber of  different-coloured  thin  strata  of  clay,  shale,  and  sand,  which  latter  is  often 
l^lse-bedded,  and  frequently  has  many  rounded  water-worn  pebbles  of  all  kinds 
Embedded  among  it.  Other  ammonites,  as  well  as  belemnites,  pecten,  and  avicula 
x^mains  were  also  interspersed  among  these  marine  strata,  which  were  found  in 
t^laces  to  continue  in  an  unbroken  series  for  quite  500  feet  above  sea-level. 

Now  succeeds  a  rock  through  which  the  distinctive  character  of  Franz  Josef  Land 
Informed — that  is,  the  plateau  or  tableland  formation,  which  so  strikes  the  observer, 
Yaamely  the  basalt  or  dolerite,  which  forms  its  principal  feature,  and  which  largely. 
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through  the  rocks  in  situ  and  the  debris  falling  from  it^  masks  and  oovera  over 
well  as  preserves  the  stratified  rock  underneath  it.  Mr.  J.  J.  H.  Teall,  of  the  (Geo- 
logical Survey,  has  made  a  most  exhaustive  microscopical  and  chemical  ezaminatUm 
of  the  specimens  sent  home  last  year,  for  details  of  which  I  would  refer  any  one 
interested  to  the  next  published  number  of  the  Geological  Journal.  I  will,  how- 
ever, quote  his  conclusion,  in  which  he  says : — 

*'  It  is  evident,  therefore,  that  the  basalts  of  Gape  Flora  and  Hooker  island  are 
similar  to  types  widely  distributed  in  the  Brito-arctic  volcanic  province.  Thej 
differ  from  the  more  common  holocrystalline  opitic  dolorites  in  containing  a  small 
quantity  of  interstitial  matter.  The  general  result  of  this  examination  is  to 
confirm  the  conclusions  of  Payer,  Etheridge,  and  others,  that  Frans  Josef  Land 
belongs  geologically  to  an  extensive  region  of  plateau-basalts,  including  such 
widely  separated  localities  as  Jan  Mayen,  Iceland,  Greenland,  the  Faroe  islandi* 
the  west  of  Scotland,  and  the  north  of  Ireland." 

This  basaltic  rock  formation  is  of  considerable  thickness,  namely,  from  500  to 
600  feet  or  more  in  perpendicular  height,  and,  when  viewed  carefUlly,  can  be  seen 
to  be  composed  of  successive  tiers  to  the  number  of  seven  or  eight  or  more,  between 
which  tiers  one  can  frequently  find  thin  layers,  or  strata,  of  clay,  sand,  and  sand- 
stone, generally  from  I,  2,  to  4  feet  in  thickness,  similar  in  every  respect  to  those 
one  finds  underneath.     In  one  of  these  strata,  between  the  second  and  third  tier 
of  basalt,  and  quite  100  or  more  feet  above  the  lower  edge  of  the  basalt  formation 
where    it    is    in    contact    with    the    main    stratified    rocks    below,    I    found 
more  of  the  plant  fossils  which  Dr.  Nansen  speaks  about  in  his  book  as  having 
been  found  on  a  nunatak  protruding  from  the  glacier  to  the  north-west  of  Elmwood, 
and  which  he  sent  to  Dr.  Nathorst,  who  considers  them  of  Upper  Jnrassic  age. 
This  stratum  was  a  continuation  of  the  bed  on  the  nunatak,  which  I  had  also 
found  and  shown  Dr.  Nansen,  and  I  afterwards  found  and  traced  it  fur  several 
hundred  yards  on  about  the  same  level  as  the  nunatak  bed,  and  quite  a  mile 
away,   proving  to  my  judgment  conclusively  that   the  bed  on  the  nunatak, 
which  Dr.  Nansen  and  I  were  doubtful  as  to  whether  it  had  been  moved  from 
its  bed  by  the  lava-flow,  had  not  been,  but  was  ia  situ,  and  was  part  of  this 
stratum,  which  was  2  feet  in  depth,  and  undisturbed.     This  fact,  together  with 
other  considerations,  which   I  will  detail  shortly,  have  an   important  bearing 
upon  the  probable  age  of  these  basaltic  lava-flows,  and  also  upon  the  question 
as  to  whether  they  are  intrusive  sills  or  not.    Mr.  Teall,  I  know,  leans  to  the 
opinion  that  the  basalt  of  Franz  Josef  Land  is  of  Tertiary  date,  in  the  same  way  as 
similar  formations  in  Scotland,  Ireland,  and  other  places,  and  that  the  apparent 
interstratification  is  due  to  intrusive  sills.    I  must  say,  however,  after  oonBidering 
the  points  he  has  raised,  that  the  balance  of  evidence  is  unquestionably  m  fayour 
of  Jurassic  date.    My  reasons  briefly  are :  (I)  that  the  strata  which  I  saw  between 
the  tiers  of  basaltic  rocks  are  so  thin  and  level,  and  show  so  little  evidence  of 
displacement  by  lava  having  been  intruded  between  them ;  (2)  we  cannot  see  that* 
heat  has  materially  altered  these  strata;  (3)  upon  or  among  the  middle  Uers  oC 
basalt  I  have  found  fair-sized  and  intact  branches  of  wood,  which   have  an— 
doubtedly  been  charred  into  charcoal,  which  is  almost  as  light  as  though  reoentlj" 
burnt,  and  which  must  have  been  growing  in  the  sedimentary  rock,  among  wbiolk* 
I  found  it,  upon  the  upper  surface  of  the  first  or  lowest  tier  of  basalt,  and  been- 
charred  by  being  overwhelmed  in  a  surface-flowing  mass  of  lava ;  and  (4)  beoaose^ 
nnlike  what  is  usually  found  among  intrusive  sills,  this  babalt  is  vesicular 
amygdaloidal  on  the  upper  and  lower  borders  of  a  tier,  at  which  position  it 
generally  more  compact  in  intrusive  sills,  and  thus  agrees  more  with  the  condition^ 
of  a  surface-flow. 
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It  is  upon  these  grounds  that  I  hase  my  belief  in  thinking  the  date  of  some, 
at  least,  of  these  basalt- flows  to  have  been  in  Jurassic  times. 

If  the  above  is  correct,  then  there  is  no  evidence  of  any  rock  in  situ  being  of 
later  times,  and  therefore  any  strata  that  may  have  been  laid  down  after  this  has 
disappeared  through  denudation,  or  is  lying  under  the  perpetual  icensheet  that 
coTers  these  islands. 

At  this  time,  therefore,  if  I  am  correct,  this  land  was  above  sea-level ;  trees  and 
plants  were  growing  upon  it ;  the  climate  was  very  different  to  what  it  is  now,  for 
verdure,  and  that  luxuriant,  clothed  the  surface,  much  of  which  was  also  woody. 
In  fact,  we  can  see  that,  judging  by  the  species  and  genera  of  plants  which  have 
bean  recognized,  the  climate  was  a  cool,  mild,  and  genial  one.  It  was  at  the  same 
time  connected,  in  all  probability,  with  other  lands — most  likely,  judging  by  the 
similarity  of  the  basalts,  with  Spitsbergen,  Scotland,  Ireland,  the  Faroe  islands, 
Iceland,  Jan  Mayen,  and  Greenland.  There  is  also  evidence,  it  appears  to  me, 
judging  by  the  fossils  found — both  plant  and  animal — of  the  land  having  been 
once  or  more  connected  with  Northern  Europe  and  Siberia. 

The  results,  which  may  be  obtained  when  the  examination  of  the  specimens 
which  I  brought  home  this  year  is  completed,  I  cannot  of  course  give  you  at 
preMnt,  but  what  I  have  here  given  you  are  in  brief  a  few  of  the  facts  which,  up 
to  the  present,  we  are  in  possession  of. 


Floba  of  Franz  Joskf  Arcuipelago. 
By  Harry  Fisher. 

Is  the    Geographical  Journal  for  December,  1896,  pp.  560-563,   I   made  some 

remarks  on  the  above.    Since  the  publication  of  that  account  I  have  had  opportu- 

oitiea  of  studying  this  flora,  and  of  comparing  the  results  with  those  of  almost 

^very  other  known  arctic  region.    A  full  account  will  shortly  be  presented  to  the 

I'innean  Society.  Mr.  Armitage  has  told  you  that  south-westerly  winds  are  almost 

Unknown  in  Franz  Josef  Land.     I  believe  this  will  account,  to  some  extent,  for  the 

^ra  being  more  scanty  and  stunted  on  the  whole  than  that  of  almost  all  the  other 

^Ctsiic  regions.    The  summer  temperatures  are  lower  than  elsewhere.    There  is  no 

^ubt  that  the  presence  of  the  Gulf  Stream  on  the  west  and  north-west  coasts  of 

Spitsbergen  will  account  for  the  luxuriance  of  the  flora  up  to  Brandewjne  bay, 

^hereas  the  east  coast  of  North-East  Land  resembles  Franz  Josef  Land.    The  Gulf 

Stream,  however,  will  not  account  for  the  comparative  richness  of  the  flora  of 

^i^elville  island,  of  Grinnell  Land,  and  of  Port  Foulke,  the  last  named  being  on  the 

Oireenland  side  of  Smith  sound ;  these  are  separated  by  channels  of  inconsiderable 

^^dth  from  the  mainland.    To  the  north  of  Port  Foulke  is  the  great  Humboldt 

glacier,  which  has  been  considered  to  form  a  barrier  *  to  the  northward  progress 

'Ol'  the  flora  on  the  west  side  of  Greenland.  We  know  next  to  nothing  of  the  plant- 

^ife  on  the  lands  to  the  north  of  Peary  channel ;  but  I  expect  an  extension  of  the 

Orinnell  Land  flora  will  be  found  there,  and  probably  an  arctic  Siberian  type  also. 

'X^lia  most  northern  land  in  Asia,  Gape  Chelyuskin,  has  a  smaller  flora  even  than 

^ranz  Josef  Archipelago  (and  most  of  the  plants  are  as  dwarf),  notwithstanding 

^Ixat  it  ia  on  the  mainland  of  a  vast  continent.    This  can  only  be  accounted  for  by 

^o^ppudng  it  to  have  been  submerged  until  comparatively  recent  times ;  but  the 

fiora  of  arctic  Siberia  is  generally  poor  in  species. 

Seo  Sir  J.  D.  Hooker's  *  Oatlines  on  Distribution/  etc. 
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There  is  one  zoological  fact  of  interest  t)  the  botanist.  Young  snowy  owls 
visit  Franz  Josef  Archipelago  every  summer ;  two  of  these  handsome  birds  were 
killed  on  Gape  Flora,  and  I  found  pellets  and  feathers  of  this  species  on  all  the 
capes  which  we  visited.  Several  birds  were  seen  ibesides  the  two  which  we  killed. 
Does  not  their  pre^ience  indicate  the  existence  of  the  lemming,  and  therefore  the 
willow,  in  recent  times? 

It  is  difficult  to  understand  why  some  of  the  plants  maintain  an  existence  under 
such  unfavourable  conditions  as  the  present,  unless  they  are,  as  they  appear  to  be, 
dying-out  remnants  of  a  typical  arctic  flora.  I  am  thinking  of  the  starved  colony 
of  Gmphephorum  Fisheri  Asa  Gray  (a  grass),  composed  of  about  twenty  lifeless- 
looking  individuals  on  Mabel  island,  and  not  seen  elsewhere ;  and  also  of  Stdiaria 
longipes  and  Goldie,  which  presents  a  similarly  lifeless  appearance.  Of  this  two 
flowers  only  were  seen ;  they  were  on  Gape  Neale.  Even  flower-buds  were  not  found 
elsewhere.  The  bald-leaved  Cerastium  makes  no  attempt  at  flowering.  A  few  other 
plants  merely  exist.  Unless  the  conditions  improve,  most  of  these  plants  will  dis- 
appear ;  not,  as  in  warmer  climes,  to  be  replaced  by  others,  I  fear,  there  being  already 
abundance  of  spare  ground  untenanted  by  any  plant.  It  is  very  remarkable  that 
I  should  have  found  seedlings  of  the  poppy  (P.  nwlicauU  L.},  the  scurvy  grass 
(Cochlearia  fenestrata  Br.),  and  Draha  leptopeioHa  Fr.  This  was  quite  unex- 
pected, for  I  know  of  nothing  of  the  kind  from  similar  latitudes.  The  anthers  and 
stigmas  of  the  poppy,  so  far  as  I  had  time  for  observation,  were  ripe  at  the  same  time. 
There  are  no  insects  which  are  likely  to  have  assisted  in  fertilization  in  this  case; 
but,  as  regards  the  scurvy  grass,  my  observations  lead  me  to  the  conclusion  that 
diptera  may  occasionally  assist,  but  at  the  same  time  they  are  more  certainly  foes 
than  friends,  inasmuch  as  their  larvae  feed  ravenously  on  the  floral  organs  of  this 
species.  Seedlings  of  the  scurvy  grass  were  found  on  Gully  rocks  and  on  Gape  Flore, 
sparingly.  Those  uf  the  poppy  were  seen  in  one  place  on  the  latter  cape.  Seedlings 
of  the  DratM  were  found  on  Cipe  Flora,  but  in  such  limited  quantity  that  they 
only  occupied  half  a  sijuare  inch.  I  look  upon  this  last  rather  as  an  accidental 
result.  The  case  of  the  poppy  is  a  little  stronger,  and  CocMearia  (scurvy  grass) 
probably  increases  to  some  extent  by  seed  in  most  summers.  All  attempts  at 
solving  the  problem  of  the  derivation  of  this  flora  are  purely  theoretical.  The  depth 
of  the  sea  between  Novaya  Zemlia,  Spitsbergen,  and  Franz  Josef  Archipelago  only 
throws  a  little  light  on  the  subject.  Geology  and  ocean  currents  render  little^^ 
service ;  possibly  the  working  out  of  the  driftwoods  may  throw  some  light  on  thif 
ob8cure  subject. 

A  largd  number  of  specimens  of  driftwoods  were  collected,  and  have  beei 
entrusted  to  Prof.  Garr,  m.a.,  f.g.s.,  f.l.s.,  of  the  University  Gollege,  Nottingham, 
for  examination.  Of  all  of  these  numerous  microscopical  sections  have  been 
which  will  be  compared  with  similar  sections  of  known  woods  from  Siberia,  arctic^i 
Europe,  and  North  America  (prepared  from  specimens  kindly  supplied  by  the^ 
director  of  Eew  gardens,  supplemented  by  some  in  the  Fisher  collection  in  Netting^  Z 
ham  Natural  History  Museum  from  the  Russian  Empire,  all  of  which  are  authentic 
cated  by  Dr.  Kegel  and  Herder).  These  driftwoods  are  mainly  coniferous,  but  ^ 
few  are  non-coniferous,  and  it  is  hoped  that  the  exhaustive  examination  to  whicTI^ 
they  will  be  subjected  will  prove  their  identity  and  probable  place  of  origin.  Tl 
labour  of  collecting  and  sledging  these  woods,  many  of  which  were  huge  trunk, 
was  borne  by  Messrs.  Jackson  and  Armitage  and  Dr.  Koettlitz ;  some  few  we' 
collected  by  Mr.  Gbild  and  myself,  my  own  task  being  a  light  one,  consisting 
cutting  suitable  pieces  for  examination  and  for  specimens,  etc.,  chiefly  from  tl 
heai»s  which  three  of  us  made  on  Gapes  Gertrude  and  Flora.  On  Gape 
Harmsworth  Dr.  Koettlitz  collected  woods,  and  Mr.  E.  Else  brought  a  fine  pii 
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also.      These  are  now  in   Prof.  Carr's  hands.      A  fine   section   was  made  on 
(•*  Tween  **)  Cook's  rocks  by  Mr.  Child  ;  this  is  with  the  others. 

There  are  certain  plants  in  Franz  Josef  Archipelago  which  give  a  colour  to  the 
landscape,  occurring  as  they  do  in  patches  or  carpets  up  to  an  altitude  of  500  feet. 
The  poppy  is  the  most  showy,  but  seyeral  mosses  rival  this  flower  in  brilliancy.  I 
hare  previously  mentioned  in  this  Journal  the  bright  colour  of  these  plants,  but  I 
did  not  specify  them.  There  are  four  species  which  I  ought  to  particularize: 
Splachnum  Wormskioldii  Hornem.,  brilliant  greea ;  Aulacomnium  turgidum  Schwgr., 
pale  yellow-green ;  Bryum  obtusi/oUum  Lindb.,  red  to  crimson  and  purple ;  Ortho' 
ihecium  chryaewn  Lorenz,  golden  yellow.  It  is  interesting  to  find  that  these 
moeses  flourish  in  the  neighbourhood  of  loomeries,  and  that  in  their  absence  they 
become  quite  scarce.  This  is  particularly  the  case  as  regards  Splachnum.  ''The 
Splachnum  family  are  remarkable  amongst  mosses  for  the  preference  they  exhibit 
for  growing  in  bogs,  on  the  droppings  of  animals  such  as  sheep,  cattle,  or  foxes, 
sometimes  occurring  also  on  the  bones  of  dead  animals." 

I  have  submitted  these  characteristic  mosses  mentioDed  above  to  Mr.  £.  M. 

Holmes,  the  curator  of  the  Pharmaceutical  Society's  Museum,  who  is  well  known 

IS  an  accurate  bryologist,  and  I  am  indebted  to  him  for  the  names  cited  above.    I 

have  previously  mentioned  the  lichens  which  give  a  colour  to  the  rocks,  boulders,  etc. 

May  I  here  express  my  admiration  of  the  bDtanical  work  of  Euglishmen  in 

the  polar  American  islands  ? — notably,  Captain  Sabine  and  his  companions  of  the 

Parry  Expedition    in  Melville  island,  Dr.  Richardson,  the   naturalists  of  Nares' 

■Expedition,  and  also  Sutherland,  Taylor,  Markham,  Scoresby,  Walker,  and  others; 

and  in  the  arctic  regions  of  the  eastern  hemisphere  one  cannot  fail  to  appreciate  the 

^rand  work  of  the  Scandinavian  and  Russian  botanlbts.    Such  names  as  Fries,  Gleve, 

^ialmgren,  Kiellman,  and  othei*s  will  always  stand  as  authorities  on  arctic  plants. 

Dr.  Nansen's  botanical  work  on  the  ice-floes  in  the  farthest  north  yet  reached 
l>y  man  is  not  yet  published,  but  I  have  had  the  pleasure  of  seeing  his  beautiful 
drawings  of  a  most  interesting  microscopical  tlora.  1  look  forward  with  deep 
Ixiterest  to  the  publication  of  his  scientific  work.  Dr.  (now  Sir  Joseph)  Hooker's 
'Work  in,  and  writings  on,  the  antarctic  flora  are  a  boon  to  the  future  student  in 
^hat  region.  I  trust  the  time  is  neir  when  we  shall  have  an  appendix  to  the 
'Sonique  and  renowned  '  Flora  Antarctica '  of  our  illustrious  botanist. 


The  Zoology  of  the  Expedition. 

By  W.  S.  Bruce. 

Toe  zoological  collection  promises  to  be  very  interesting,  but  at  present  it  is 
difficult  to  say  much,  since  the  preliminary  work  of  assorting  is  not  yet  complete, 
and  that  of  identification  not  more  than  begun.  Any  list,  therefore,  is  merely 
provisional.  The  collection  chiefly  consists  of  smaller  vertebrate  and  invertebrate 
forms.  Richest  of  all  will  j^erhaps  be  the  micro-organisms,  upon  which  a  consider- 
able time  was  spent  all  through  the  winter  months,  many  specimens  having  been 
drawn  from  living  or  freshly  mounted  preparations. 

Among  Protozoa,  the  Infusoria  are  well  represented.  There  are  sponges  and  ccelen- 
terates,  the  latter  including  hydrozoa,  scyphozos,  and  ctenophora.  Worms  are  rich 
in  the  number  of  species,  and  include  sipunculids,  rotifers,  poly  zoa,  leeches, chaetopods, 
nematodes,  etc.  Sea-urchins  and  brittle  stars  were  very  plentiful,  and  the  collection 
also  includes  several  starfish,  sea-cucumbers,  and  feather  stars.  The  sea-cucumbers 
were  mostly  obtained  from  the  stomachs  of  walruses,  in  which  were  also  found  the 
into'esting  worm  known    as  Prtapulus,  and  various  molluscs.    Crustacea  were 
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obtained  in  large  numbers ;  insects  are  but  puorly  represented.  There  are  no  moths 
or  butterflies.  Five  or  six  species  of  acarina  and  spiders  were  obtained ;  sea-apideiBy 
or  pycnogonida,  are  well  represented.  To  this  invertebrate  list  has  to  be  added  a 
considerable  number  of  bivalves  and  gasteropods.  Among  vertebrates,  sea-squirts, 
appendicularia,  and  probably  four  or  five  species  of  fish  complete  the  series,  apart 
from  birds  and  mammals.  Of  birds,  it  may  be  stated  there  are  at  least  three  new 
species  for  Franz  Josef  Land.  It  is  interesting  to  note  that  the  only  land  mam- 
malia are  the  bear  and  the  fox. 

The  collection  was  mostly  marine,  and  was  obtained  from  all  depths  down  to 
234  fathoms ;  the  greater  proportion,  however,  consists  of  animals  obtained  near  the 
shore  at  depths  varying  down  to  18  and  26  fathoms.  The  interesting  discovery  of 
bones  of  walrus,  cetaceans,  and  deer  on  the  gigantic  raised  beacbes  will  be  dealt 
with  by  the  geologist. 


A  VOLCANIC   CRATER  IN  NORTHERN  SOMALILAND. 

By  ALFRED   E.   PEASE.   M.P. 

On  February  5,  1897,  after  leaving  Horoabdullah,  we  ascended  the  hills 
to  the  veest  of  the  Tug  Sulul.     These  hills  are  not  very  dissimilar  in 
conformation  and  ap]>earance  from  those  that  border  the  Tug  Milmil 
between  Hagal  and  Gagab.     Their  sides  are  faced  with  jagged  rooks  and 
low  cliffs,  whilst  on  the  tops  you  find  amongst  the  bush  large  bare  slabs 
or  tables  of  rock,  for  the  most  part  covered  or  sprinkled  with  loose  stones 
— the  rock  for  the  most  part  is  of  a  light  yellowish  to  reddish  buff,  here 
and  there  in  watercourses  a  deep  grey.     For  about   four  hours  after 
reaching  the  summit,  we  passed  over  a  plateau,  covered  like  the  rest  of 
the  hills  with  scrub  and  the  usual  Somali  vegetation  (still  rocky  and 
stony).     Then  we  descended  (still  travelling  west)  a  ravine,  which  led 
us  down  to  a  narrow  valley,  perhaps  a  mile  in  width  at  this  i>oint.     On 
leaving  the  eastern  rocky  hills,  we  continued  nearly  half  a  mile  down 
a  very  gentle  plane  to  a  river-bed,  which  was  walled  in  with  basaltic- 
looking  rocks,  which  were  very  black  or  dark  red-brown,  and  which  in 
places  went  down  in  steps  of  about  6   to  10  feet ;  the  river-bed   was 
paved  with  the  same  rocks  in  slabs  and  steps.     The  ground  between  the 
hills  we  had  just  left  and  the  river-bed  wa^  very  peculiar,  the  soil 
being  [)owclery  and  of  a  different  consistency  to  any  we  had  passed  over  or 
met  with  subsequently ;    it  was  of  a  similar  red  tint  to  the  ordinary 
soil,  but  dirtier  and  very  heavy  walking,  and  my  wile  complained  of  it 
and  remarked  on  it.     On  this  (the  east)  side  of  the  river-bed,  up  to  the 
crater  from  the  river-bed,  the  bush  was  especially  luxuriant,  and  several 
shrubs  we  seldom  met  with  were  common.    The  dirty  powdery  soil  froui 
A  to  the  crater  was  practically  devoid  of  vegetation ;  such  as  there  was 
had  a  poor  and  sickly  appearance.     We  returned  on  our  tracks  about 
300  yards  into  the  bush,  and  whilst  hunting  for  a  good  shade  for  '*  tiffin 
camp"  and  awaiting  our  caravan,  we  discovered  an  old  crater  shut  in 
and  overhung  on  one  side  by  the  bush.    It  is  very  distinct.    Tte  mouth 
is  to  the  e^'e  perfectly  circular,  the  diameter  of  the  mouth  not  more 
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as  I  can  tell,  of  lava.  The  lip  was,  perhaps,  from  1  to  3  feet  higher  than 
the  surrounding  ground,  which  sloped  gently  down  towards  the  river 
on  the  west  side,  and  was  almost  level  or  rose  very  slightly  on  the  east 
side.  There  were  one  or  two  shruhs  growing  in  the  "  crater."  Having 
looked  at  the  crater,  we  thought  little  more  about  volcanoes  till  after 
lunch,  when  we  resumed  our  march,  and  remarked  on  the  })atches  of 
lava,  which  grew  larger  and  more  distinct  as  we  approached  the  river- 
bed. Across  the  river-bed  the  country  resumed  its  ordinarj'-  aspect,  and 
the  hills  rose  almost  from  the  river-bed.  Grossing  this  narrow  ridge, 
we  bent  left-handed  in  our  descent,  and  entered  a  much  wider  valley 
with  a  large  tug,  which  we  marched  up  till  we  reached  some  curiously 
white  chalk-like  cliffs  and  earth,  where  we  found,  close  to  the  banks  of 
the  tug,  a  native  well  about  25  feet  deep,  into  which  I  descended  down 
notched  poles.  It  is  a  perennial  spring  of  very  clear  (for  Somaliland) 
but  very  sulphurous  water.  The  water  was  very  cold,  and  I  drank  it 
with  pleasure ;  but  I  think  Mrs.  Pease  and  Sir  E.  Loder  did  not  want 
a  second  mouthful.  Beyond  this,  we  never  met  with  anything  at  all 
resembling  these  white  cliffs  or  sulphurous  springs. 

It  may  seem  strange  that  both  in  going  and  returning  about  a  week 
:  later,  we  never  made  any  careful  investigation  of  the  neighbourhood, 
nor  kept  any  specimens  of  lava  or  rocks,  nor  even  took  a  photograph  of 
the  crater ;  but  it  must  be  understood  that  none  of  us  had  any  acquaint- 
ance with  geology,  that  the  weather  was  excessively  hot,  and  none  but 
absolutely  necessary  exertion  is  easily  undertaken  in  the  greatest  heat 
of  the  hottest  of  Somali  days.  We  were  marching  into  a  strange  country, 
and  our  thoughts  more  intent  on  our  point  of  destination,  and  our  eyes 
in  examining  the  tracks  of  zebras  and  other  animals.  Besides,  we  had 
had  some  exciting  days  at  HoroabduUah,  for  which  the  Abyssinians 
were  responsible,  and,  owing  to  news  that  reached  us  in  the  Dahiato 
valley,  we  marched  hard  and  fast  back  over  this  ground  with  few  other 
ideas  than  that  of  placing  as  great  a  distance  as  possible  between  the 
Habasha  and  ourselves. 

Our  marches  from  Horoabdullah  were — Horoabdullah  to  the  crater, 
5i  hours;  crater  to  sulphurous  spring,  1^  hour. 

The  names  given  to  these  two  valleys  are  suggestive :  (1)  Durie- 
weine  (durie  =  dirt,  and  weine  =  big),  crater  valley ;  (2)  Durie-dAf&n 
{durie  =  dirt,  and  dufdn  =  the  grease  or  food  left  round  the  mouth  after 
eating). 

I  do  not  think  that  there  was  any  sign  whatever  of  a  volcano  or 
crater  on  A  (or  B).  If  there  had  been  a  crater  on  A,  there  would  have 
been,  I  presume,  lava  beds  and  streams  on  the  side  of  the  hill,  whereas 
these  hills  were  the  usual  scrub-covered  rocks.  I  noticed  nothing  out 
of  the  ordinary  course  till  the  foot  of  A  was  reached,  when  we  came 
into  the  peculiar  soil  I  have  already  mentioned.  Had  there  been  a  lava 
bed  on  the  east  side  of  the  crater  to  any  extent,  which  was  continued 
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bed  on  the  east  side  of  the  crater  to  any  extent,  which  was  continued 
up  the  side  of  A,  I  think  the  suggestion  that  the  crater  was  a  *'  secondaiy  *' 
one,  or  blow-hole,  would  have  fome  probability,  as  it  is  a  curiously  small 
one.  There  is,  however,  the  possibility  that  the  lava  bed  came  down 
the  valley,  and  that  a  larger  or  real  crater  exists  up  the  valley  to  the 
north. 


HANDBOOK  OF  CLIMATOLOGY. 

The  Handhuch  der  Kltmatologte,  published  in  HatzeVs  Geographical  Series 
in  1883,  has  been  the  standard  work  of  reference  on  the  subject  since 
its  publication.  The  enormous  extension  of  the  system  of  meteorological 
observations  in  all  parts  of  the  world,  civilized  and  otherwise,  during 
the  last  few  years,  as  well  as  the  very  considerable  advances  made  in 
our  knowledge  uf  the  general  conditions  controlling  and  determining 
climate,  have  been  sufficient  to  make  any  work  of  so  long  standing 
distinctly  out  of  date.  The  period  has,  however,  brought  forth  no 
meteorologist  whose  learning  and  critical  skill  can  compare  with  those 
of  Dr.  Julius  Hann,  and  it  is  therefore  a  matter  of  congratulation  that 
Dr.  Hann  has  been  able  to  occupy  the  first  months  of  retirement  from 
active  official  life  in  completing  a  re-issue  of  his  great  treatise. 

Although  the  general  plan  of  the  work  remains  sufficiently  the 
same  to  justify  the  title  "  second  edition,"  the  framework  has  been  en- 
larged and  strengthened,  so  as  to  bear  the  additional  weight  laid  upon 
it,  and  each  part  of  the  book  has  been  re- written  and  developed  to 
such  an  extent,  that  what  was  formerly  a  section  is  now  a  separate 
volume.  Hence  we  have  now  vol.  i.  devoted  to  the  general  principles 
of  climatology — the  normal  climate  produced  by  the  sun  supposed  to  act 
on  a  uniform  surface ;  the  modifications  introduced  by  the  distribution 
of  land  and  sea ;  the  climate  of  elevated  regions ;  mountain  winds, 
and  the  secular  variations  of  climate.  Vol.  ii  is  entirely  occupied  by 
accounts  of  special  climatic  regions  in  the  tropics,  and  vol.  iii.  deals 
similarly  with  the  temperate  zones  and  the  arctic  regions.  In  every 
part  we  find  an  enormous  increase  in  the  amount  of  material  dealt  with, 
and  the  unceasing  vigilance  in  noting  every  small  contribution  to  the 
subject,  published  in  no  matter  how  obscure  a  journal,  has  covered  the 
ground  as  easily  as  before,  an  achievement  which  might  surprise  any 
one  not  familiar  with  the  bibliographical  work  of  the  Meteorologische 
Zeiischrift,  which  is  always  as  near  perfection  as  seems  possible. 

It  is  impossible,  within  the  narrow  limits  of  space,  to  give  anything 
like  a  detailed  comparison  of  the  two  editions  of  this  book,  although  a 
more  instructive  study  in  not  only  meteorology,  but  geographical  history 
could  scarcely  be  found.  Great  progress  is  shown  in  the  exact  measure- 
ments of  solar  radiation,  which  must  form  the  ultimate  basis  of  all 
meteorological  inquiry,  and  of  the  thermal  constants  concerned  in  different 
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JMiTts  of  the  Earth's  surface ;  and  still  greater  progress  in  tbe  general 
Application  of  these  exact  measurements  io  the  endless  complexity  intro- 
dnoed  by  geographical  conditions.     It  may  be  permissible  to  associate 
"these  advances  chiefly  with  the  names  of  Langley,  von  Bezold,  Zenker, 
3iid  of  Dr.  Hann  himself.     Another  important  step  is  the  recognition  of 
"tihetrne  position  of  oceanic  currents  as  climatic  factors :  the  drift  current, 
oonatantly  reacting  directly  on  the  atmospheric  conditions  which  pro- 
duce it,  is  recognized  as  a  vastly  more  important  element  than  the 
ourrent  produced  by  forces  acting  outside  the  region  it  traverses.     The 
cyredit  of  placing  these   in   their  proper  relations  is   chiefl}"   due    to 
Fettersaon^  although  the  results  followed,  in  a  sense,  from  the  work  of 
:er. 
Xn  the  two  volumes  of  descriptive  climatology,  it  is  noticeable  that 
ish  workers  take  a  much  more  prominent  position  than  elsewhere ; 
l^ave  nothini;  to  be  ashamed  of  so  far  as  the  making  of  meteorological 
^^^^^Tvations  are  concerned.     Our  Indian  meteorological  service  remains 
ue  of  its  kind ;  nearly  all  our  colonies  show  good  progress  in  the 
iDlishment  of  observing-stations ;  while  in  regions  of  tropical  Africa 
lutely  unexplored  in  1883,  the  British  Association  Committee  renders 
od  account  of  itself. 


"VHE  HYDROGRAPHIC  EXPLORATION  OF  LAKE  BAIKAL. 


e  summer  of  1 896,  a  special  expedition,  under  Th.  K.  Drizhenko,  in 

eotion  with  the  Siberian  railway,  was  sent  out  to  explore  Lake 

al,  and  the  report  of  the  explorations  is  now  published   in   the 

iia  of  the  Russian  Geographical  Society  (1897,  vol.  ii. ).    The  expedi- 

had  at  its  disposal  the  steamer  Innokentiy,  and  was  provided  with 

-C^^nish  deep-sea  sounding  apparatus,  astronomical,  magnetical,  and 

't:^K)Tological  instruments.      Unhappily,   the  Danish   apparatus   was 

t^^  with  most  of  its  wire,  when  the  first  sounding  was  taken,  and 

^^"tiher  apparatus,  with  622  fathoms  of  wire,  had  to  be  improvised. 

"The  expedition  went  all  round  the  shores  of  the  lake,  verifying  as 

possible  the  old  maps,  and  making  several  new  determinations  of 

68  and  longitudes,  as  well  as  magnetic  observations.     The  surface 

peratare  of  the  water  was  measured,  and  soundings  were  taken « 

'Vi  7  to  15  miles,  for  a  few  miles  off  the  coast.     Deep-sea  soundings 

"^^  taken  across  the  lake  along  seven  different  lines — those  which 

^^^>ie  made  in  the  northern  part  of  the  lake  being  especially  interesting, 

^le  southern  part  had  been  explored  years  ago  by  the  Polish  exiles, 

-    T>ybowski  and  M.  Godlevski. 

"VTith  all  these  data,  old  and  new,  M.  Drizhenko  has  compiled   a 

iminary  navigation  map  of  Lake  Baikal,  on  the  scale  of  6*7  miles  to  an 

y  and  a  reduced  copy  of  it  (20  miles  to  the  inch)  is  published  in  the 
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Izvestia.  It  offers  a  considerable  interest,  as  it  gives  the  positions  of  i3a 
100-fathom  and  the  300-fathom  lines  all  round  the  shores  of  the  laki 
That  the  south- western  part  of  Lake  Baikal  is  very  deep,  was  alread 
known  from  the  soundings  (on  the  ice)  of  Dybowski  and  Godlevski,  wh 
found  depths  down  to  747  fathoms.  The  engineer  Bogoslovskiy  foum 
later  on,  a  maximum  depth  of  791  fathoms  (i.e.  at  least  3200  feet  beloi 
the  sea-level).  It  was  believed,  however,  that  in  its  northern  half  Lak 
Baikal  must  be  much  more  shallow;  but  it  now  appears,  from  U 
Drizhenko's  soundings,  that  even  between  Olkhoa  island  and  Svyatc 
Nos  peninsula,  where  the  lake  is  very  much  narrowed  by  the  mouo 
tainf,  depths  greater  than  622  fathoms  were  found,  and  even  at  it 
north-eastern  extremity  the  bottom  of  the  lake  lies  at  a  depth  of  47 
fathoms,  i,e,  at  least  1360  feet  below  the  level  of  the  sea.  Takinj 
into  account  all  the  shallow  parts  of  the  lake  along  its  shores  bxh 
opposite  the  delttis  of  the  Selenga  and  the  Angara,  it  appears  that  oi 
only  eight  per  cent,  of  its  area  it  has  a  depth  of  less  than  30  fathonu 
With  the  exception  of  the  deltas  and  the  small  Ushkanii  islands  (nea 
Svyatoi  Nos),  the  100-fatbom  line  runs  as  a  rule  very  near  to  tht 
shore,  especially  along  the  north-western  coast. 

The  measurements  of  magnetic  declination  gave  results  which  speal 
highly  in  favour  bf  General  Tillo's  Tables  fondamentales  du  magnStiitm 
terrestre.  The  measured  declinations  differed  by  only  1^°  to  2°  from  th 
theoretical  ones.  . 

The  measurements  of  temperature  of  water  show  that,  while  at  th 
mouths  of  the  big  rivers  the  surface  temi)erature  (in  summer)  reaches 
from  48*^  to  56°  Fahr.,  and  even  attained  67°  in  one  bay,  it  varie< 
only  from  38*1°  to  38*6°  in  the  open  part4  of  the  lake,  and  remained 
unaltered  down  to  a  depth  of  500  fathoms.  It  may  be  said  that  th 
superficial  layer  of  water,  which  has  a  temperature  above  39°,  attains  ii 
the  best  cases  a  thickness  of  30  fathoms  only  (at  the  mouths  of  th 
rivers  and  near  the  shores),  the  whole  mass  of  the  water  of  the  lak 
having  a  temperature  of  from  38°  to  39*2^,  even  during  the  hottes 
months  of  the  year. 

Owing  to  the  sudden  changes  of  wind,  to  the  fogs  (in  1896  fo) 
covered  all  the  lake  from  July  13  to  August  1),  and  to  the  want  o 
protected  bays  (of  which  only  four  are  known),  navigation  on  Lak 
Baikal  is  combined  with  considerable  difficulties,  especially  for  sailing 
boats.  At  the  present  time  the  lake  is  navigated  by  ten  steanien 
which  run  thrice  a  week  across  the  lake  from  Listveniohnoye  (head  o 
the  Angara)  to  Fosokkoye  (Selenga),  and  five  times  every  sunimer  carr 
the  post  from  Listveniohnoye  to  the  up2>er  extremity  of  the  lake. 

So  long  as  the  railway  is  not  made  along  the  southern  shore  of  tb« 
lake,  it  is  intended  to  carr}'  over  the  trains  (25  carriages)  by  means  o 
an  ice-breaker,  which  will  run  from  Listveniohnoye  to  Mysovaya.  Thi 
ice-breaker,  which  reminds  one  by  its  shape  of  Nangen*s  Fram^  is  intended 
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to  break  ice  one  metre  (3*3  feet)  thick,  and  is  provided,  therefore,  with 
an  iron  armature  9  feet  wide.  Its  length  is  290  feet,  its  width  57  feet, 
and  its  tonnage  is  4200  tons.  Its  engines,  3750  horse-power,  working 
on  three  screws,  are  calculated  so  as  to  give  a  speed  of  13  knots.  The 
Engineer  describes  the  ice-breaker,  which  is  being  built  in  London,  as  a 
quite  unique  enterprise  in  the  history  of  ice-breakers.* 

A  second  hjdrographic  expedition,  consisting  of  ten  officers  of  the 
navy,  was  at  work  last  summer  as  well,  for  continuing  the  exploration 
of  the  great  lake. 
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By  HUGH   ROBERT   MILL.  D.Sc. 

Thk  definition  of  geography  has  been  attempted  times  without  number  by  people 
approaching  the  subject  from  the  most  diverse  standpoint?,  and  possessed  in  widely 
different  degree  of  practical  knowledge  regarding  the  aims  and  content  of  the  science. 
Ztwill  prohably  not  be  seriously  disputed  that  different  definitions  may  be  employed 
Jbr  different  purpose?,  provided  that  they  are  not  in  actual  contradiction,  and 
jperhape  the  oldest  and  simplest  definition — The  Description  of  the  Earth's  Surface — 
remains  the  most  useful.  Those  who  limit  this  definition  to  a  description  of  the 
iiatoral  and  artificial  divisions  of  the  Earth's  surface  deal  only  with  that  part  of 
oleography  which  has  l)een  specifically  termed  Chorography  or  Topography.  This 
concerns  itself  merely  with  detailed  description,  while  the  other  part  of  geography 
lias  to  take  account  of  general  conditions.  At  the  outset  a  distinction  must  be 
xnade  in  studying  or  in  teaching  geography  between  the  General  and  the  Special. 

The  General  in  geography  deals  with  the  aspects  in  which  the  Earth's  surface 
Tnay  be  considered  ;  the  Special  has  to  do  with  the  divisions,  natural  and  artificial, 
^to  which  the  Earth's  surface  is  cut  up,  each  of  which  may  hi  considered  in  any  or 
in  all  of  the  general  aspects. 

In  any  classification  made  for  purposes  of  systematizing  geographical  knowledge 

«r  for  recording  geographical  literature,  there  must  thus  be  two  separate  categories ; 

one  for  general  aspects,  the  other  for  terrestrial  divisions.     Most  facts  would  require 

to  be  entered  in  one  only  of  these  categories,  but  a  certain  number  would  have  to 

mppear  in  both.     There  are  certain  general  rules  which  bold  good  for  every  kind  of 

olttMification.    Of  these,  the  first  is  to  have  units  of  division  of  approximately  equal 

Talue,  each  of  which  may  be  subdivided,  and  each  subdivision,  if  necessary,  still  farther 

•auialyzed.    The  process  may  go  on  to  any  extent,  but  it  is  absolutely  imperative 

thai  divisions  of  the  first,  second,  and  third  order  be  distinctly  separated.     For 

purposes  of  leady  reference  to  subdivisions,  a  system  or  symbols  is  convenient,  which 

will  designate  by  a  few  signs  the  place  each  subject  occupies  in  the  classification. 

These  symbols  should  be  so  selected  that  by  means  of  them  subjects  can  be  arranged 

in  their  proper  order  by  any  one  who  can  recognize  figures  or  letters,  though 

])erfectly  ignorant,  it  may  be,  of  either  the  subject  classified  or  the  language  used. 

At  the  risk  of  being  tedioas,  I  must  dwell  upon  the  fundamental  condition  of 

*  The  ice-breaker  Nadezhnyi,  which  has  been  built  at  Copenhagen  for  Y iadivostok  ^ 
is  only  180  feet  long,  42  feet  in  beam,  1500  tons ;  engines,  2500  horse-power ; 
maximum  speed,  11  knots ;  cost,  £43,600.  It  gave  excoilent  results  in  the  Baltic  sea. 
It  oat  ice,  25  iDches  thick,  at  a  speed  of  3^  to  4  knots.  It  made  its  way  for  a  mile  in 
i(« 7  feet  thick;  but  it  was  stopped  by  ice  which  had  a  thickness  of  15  feet. 

t  Paper  read  to  Section  £  (Geography)  of  the  British  Association  at  Toronto,  1897. 

No.  IL— Februaby,  1898.]  l 


146  THE  CLASSIFICATION  OP  GEOQRAPHr. 

the  subordination  of  the  orders  of  subdivision.  This  is  recognized  instinctively  ia  a 
genealogical  tree,  where  PARENTS,  childben,  grandchildren,  grecU-grandehildrm 
represent  four  orders,  (confusion  would  result  if  the  individuals  of  all  or  of  any 
two  of  these  orders  were  arranged  alphabetically  or  even  chronologically.  It  may 
not,  at  first  sight,  appear  that  geography  is  susceptible  of  division  into  orders  of 
fact  or  of  territory  comparable  in  distinctness  to  human  generations ;  but  experience 
in  the  classification  of  titles  of  geographical  papers  soon  teaches  that  it  Is  so. 
But  while  the  several  orders  must  be  kept  distinct,  it  is  sometimes  convenient  to 
associate  two  or  more  together  for  temporary  purposes,  and  in  the  choice  of  units 
the  possibility  of  aggregation,  as  well  as  of  subdivision,  should  be  kept  in  view. 

While  all  that  has  been  said  applies  equally  to  a  classification  for  registering 
work  done,  or  for  directing  future  iovestigations,  the  former  is  the  more  practically 
important  object    I  have  approached  the  subject  from  the  experimental  point  of 
view,  and  my  experience  has  bsen  obtained  in  preparing  the  Subject-Catalogue  of 
the  Rojal  Geographical  Society's  library.    While  the  subject-headings  (which, 
when  complete,  will  considerably  exceed  100,000)  were  being  collected,  1  com- 
menced in  1892  to  classify  the  notices  of  additions  to  the  library  which  appeared 
monthly  in  the  Society *8  publicatioD.    At  first  it  was  only  necessary  to  employ 
divisions  corresix)nding  to  the  first  order  for  arranging  the  cards  on  which  the 
respective  titles  were  pasted.    When  one  of  the  first  divisions  contained  about  fifty 
cards,  they  were  subdivided  into  groups  of  the  second  order ;  and  in  those  cases  where 
the  cards  in  any  group  exceeded  fifty,  they  were  subdivided  again  into  sub-gronps 
of  the  third  order.     It  has  not  yet  been  necessary  to  go  further.     By  this  method 
the  bewilderment  produced  by  trying  to  grasp  the  multiplicity  of  detail  in  a  com- 
plete theoretical  scheme  was  avoided,  only  so  many  subdivisions  were  in  use  at  aoy 
time  as  were  absolutely  required  ;  and  the  need  of  further  analysis  was  felt  before 
the  step  was  taken.     By  the  time  the  whole  mass  of  titles  for  the  subject-catalogue 
is  complete,  the  experimeotal  section  will  serve  as  a  skeleton  classification  tested  by 
continual  use,  for,  comprisiog  as  it  docs  the  additions  for  the  latest  years,  it  is 
naturally  the  part  most  frequently  referred  to. 

After  building  up  the  scheme  of  a  practical  subdivision,  I  have  been  able  to 
compare  it  with  the  very  comprehensive  schemes  elaborated  by  the  editors  of  the 
AnnaJes  de  Oe"graphie   for  their  annual  selected  bibliography,  and  with  Hen 
Baschin*8  BiUiotheca  Oeogtxiphica,  the  exhaustive  annual  bibliography  poblished 
by  the  Berlin  Geographical  Society.    These  have  suggested  certain  modification 
and  improvemcLts,  and  the  combiued  result  is  presented  in  this  paper.    That  th* 
result  is  final  I  do  not  claim,  for  if  it  is  to  live  it  must  continue  to  improve ;  bo 
however  imperfect,  it  has  been  evolved  by  practical  work,  it  represents  what  appe 
to  be  the  natural  lines  of  cleavage  in  the  existing  literature  of  the  subject,  and  ev 
in  those  parts  where  it  is  confesbcdly  weak  in  theory  it  has  stood  the  test  of  practi 

In  my  work  at  the  Royal  Geographical  Society,  I  am  only  beginning  to  feel 
need  of  a  system  of  symbolic  notation;  but  in  view  of  the  ultimate  necessity 
adopting  such  a  system,  it  has  been  carefully  considered.    The  most  conven 
system  would  be  such  a  combination  of  letters  or  figures  as  would  suggest 
subject  to  th  *.  mind  without  reference  t j  a  table.     But  at  the  best  this  could  < 
be  used  for  divisions  of  the  first  or  second  order,  and  if  a  table  mntt  be  ref 
to  for  groups  of  the  third  order  it  may  as  well  be  made  complete.    An  arbi 
arrangeojent  of  letters  and  figures  is  much  more  likely  to  be  useful  to  geograf 
workers  in  general  than  a  mnemonic  system.    The  contractions  or  letters  indi 
of  places,  say  in  Africa,  differs  greatly  in  difierenc  lau«iiiages.     Where  we  fin 
</ea,  cs  ix»rfectly  convenient  for  French  West  A(rica,  German  East  Africa, 
State,  the  official  names  of  Afri(]ue  occidentale  fran9aise,  Deutsch  Ost-Afrifc 


THE  CLASSIFICATION  OF  GEOGBAPHr.  147 

Etat  Indepecdant  du  Congo,  do  not  fit  them  at  all,  and  we  should  be  worse  off 
with  aofy  doa,  etc  than  with  a  single  arbitrary  letter.  As  a  practical  worker,  I  feel 
ihe  superiority  of  a  simple  consistent  arlitrary  notation  of  perfect  flexibility^  over 
one  which  can  only  plead  the  help  of  a  mnemonic  in  one  language  as  a  reason 
for  clumpy  symbols  which  are  difi&cult  to  combine  or  to  anaoge.  In  order  that 
^he  work  already  done  may  not  be  thrown  away,  if  it  should  be  desirable  to 
■xombine  it  with  the  bibliography  of  other  sciences  in  such  a  work  as  the  Subject- 
Catalogue  of  Scientific  Literature  on  which  the  Royal  Society  is  now  engaged, 
-the  symbols  suggested  are  put  forward  here  in  a  purely  tentative  manner. 

Looking  at  the  question  of  a  symbolic  classification  from  the  piactical  point  of 

view  of  convenience  to  the  cataloguer,  printer,  and  prcof-reader  (i^,  as  elements  of 

.  ^accuracy  in  the  printed  reference),  and  to  the  student  consulting  the  record,  it 

^ems  to  me  desirable  to  indicate  each  selected  science  by  a  rational  symbol  which 

^liall  suggest  the  name,  but  at  the  same  time  to  select  a  symb(  1  of  one  letter  only 

iM2  order  to  avoid  cumbrousness  and  minimize  the  risk  of  mistakes.     For  example, 

ixifitead  of  Gr  and  Ge  for  Geography  and  Geology,  Q  and  r  might  be  adopted. 

.Assuming  Q  as  the  general  83  mbol  for  Geography,  taken  by  itself  it  would  be 
alone  to  indicate  a  discussion  on  geography  in  general ;  qualified  by  the  index 
lathematics^  meteorology,  magnetism,  geology,  botany,  zoology,  or  anthropology, 
^ould  indicate  a  general  discussion  of  any  one  of  the  branches  of  physical  geo- 
;  while  additional  indices  could  be  used  in  a  geographical  bibliography  to 
vade  aspects  of  the  subject,  such  as  historical  and  political  geography,  which 
^iS^^t  ju&tly  be  excluded  from  consideration  in  a  catalogue  of  physical  sciences, 
^bould  suggest,  however,  the  use  of  one  or  two  general  indices,  such  as  one  for 
^ograpby,  and  oijc  for  biography,  as  it  would  be  exceedingly  useful  to  have  lists 
^  f>i^blications  dealing  with  these  matters  under  the  heads  of  the  various  sciences. 

X  f  it  were  only  sufficient  to  indicate  localities  as  one  does  in  a  map  index,  the 
•^■"^I'd  surface  could  be  mott  conveniently  divided  into  eighteen  zones  of  10°  in 
^^^^vide,  labelled  A  to  R,  and  twenty-four  gores  of  15°  in  longitude,  labelled  a  to 
»  *^^ch  of  the  432  arta:*,  designated  by  such  letters  as  Aa  to  Rz,  being  sub- 
"-^"icied  into  150  " degree-squarep,"  e.g.  A(/l,  RzlSO,  such  as  form  the  units  for 
^^  laying  out  of  townships  in  Canada  and  the  United  States.  This  mathe- 
^^^5<3al  system,  although  very  attractive  in  its  simplicity,  would  fit  in  neither  with 
^^  oonventional  limits  of  countries,  nor  the  natural  limits  of  regions  to  which 
"^^^c^OBt  all  distributional  discussions  are  adapted,  and  therefore  it  need  not  be  farther 
^^"^^^idered.  The  "  degree-square  "  unit  has  indeed  been  adopted  in  a  new  index  of 
positions  in  the  United  States  as  a  subdivision  of  each  iLdividual  state;  it  is 
used  in  plotting  oceanographical  data,  and  occasionally  for  meteorological 
^^Its ;  but  it  is  only  appropriate  for  such  purposes. 
^Wiih  regard  to  the  symbols  for  topographical  geography,  I  would  suggest  that 
divicion  of  the  first  order  (i.e.  continents  and  oceans)  should  be  indicated  by 
..  ^^^pital  letter,  and  each  subdivision  of  the  second  order  by  a  small  letter  added  to 
^  ^  Appropriate  capital.  Thus  two  letters,  e.g.  Aa,  would  indicate  every  one  of  the 
L  ,  ^  hundred  (or  thereabouts)  divisions  of  the  second  order  (i.f .  countries  or  regions). 
^^^tsiona  of  the  third  order  (states,  provinces,  etc.)  would  be  shown  by  an  added 
^^^eral ;  so  that  each  complete  reference,  e,g.  Aa20,  would  show  the  continent  aid 
^^^^try,  as  well  as  the  province  indicated. 

If  a  symbolic  notation  such  as  is  suggested  here  were  adopted  in  a  catalogue 

^«itiDg  to  all  sciences,  it  would  be  convenient  if  a  special  type  cou!d  be  set  apart 

^  '^  Secgraphy ;  the  letters  might  be  either  ordinary  roman  Aa,  italic  Aa^  or  gothic  9a. 

^^rong  claim  which  can  be  put  forward  for  this  is  that  e\ery  science  is  directly 

^^^^med  with  distributions,  and  that  the  formulsB  for  places  would  probably  be 
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more  genendly  used  than  any  others  in  combination  with  those  of  various  sol 
It  would  obviously  be  of  vast  conyenience  if  a  symb}lic  notation  could  be  f 
upon  as  applicable  to  all  languages,  and  to  other  purposes  than  purely 
graphical  bibliography. 

In  considering  General  (Geography,  a  difference  arises  between  the  classificat 
a  geographical  library  and  that  of  geographical  literature  in  a  scheme  which  s 
of  all  the  sciences  occupying  their  appropriate  place.  In  the  former  case, 
piust  be  found  for  references  to  many  of  the  sources  of  geographical  fai 
astronomy,  physics,  geology,  etc. ;  in  the  latter  this  is  not  required.  But  altl 
the  following  is  fuller  than  may  be  necessary  in  a  classification  dealing  with  ] 
geographical  works,  it  may  be  depleted  by  the  withdrawal  of  groups  of  the  f 
order  without  affecting  the  general  scheme. 

ClasBlfioation  of  Geography,  with  Arbitrary  Symbols. 

O     GEOGRAPHY  IN  GENERAL 
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Dunes  and  loess  movements 

11 

Caverns 

12 

Geolagieal  formations  (e.g.  geo- 

logical maps) 

Qfic 

CUmatology  in  general 

cl 

Distribution  of  pressure  and 

tptnd 

2 

Distribu'ion  of  air-temperature 

3 

„            „      rain  and  snow 
fall 
Oceanography  in  general 

OiSd 

dl 

Tides 

•> 

Ocean  currents 

3 

Temperature  and  salinity    of 

water 

4 

Oceanic  deposits 

/Be 

Land  waters  in  general 
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Special  Gkoqbapht. 
{TopographictU  Divisions*) 


A     The  Wobld  as  a  whole 
Aa         Greneral  diBtributioDB 
h        Grazettecrs,  etc. 


B     The  Land  as  a  whole 

Ba 

The  British  empire 

h 

The  Bussian  empire 

e 

The  Turkish  empire 

d 

The  Datoh  colonies 

e 

The  French  colonies 

J 

Travels  round  the  world 

1 

EuBOPK  IN  General 

!V2 

Iceland 

C6c 

Scandinavian  peninsula) 

£ 

Norway 

<i 

Sweden 

d 

Denmark  and  Feeroes 

Wl 

Denmark 

2 

Fanroes 

4s^t^     Baltic  shores) 

« 

German  Empire  as  a  whole 

m\ 

Prufsia 

2 

Saxony 

3 

Wurtemberg 

4 

Alsace- Lorraine 

5 

Baden 

(i 

Bavaria 

7 

Other  states 

J 

Holland 

S 

Belgium 

M 

France  and  Corsica  (to  bo  sub- 

divided) 

m 

British  Islands 

n 

England 

2 

Wales 

3 

SeoUand 

4 

Ireland 

5 

Isle  of  Man 

6 

Channel  islands 

^jk  Iberian  peninsula) 

J  Spain 

k  Portugtl 

/  Pyrenees  (including  Andorra) 

9n  Italy 
-ml  Continental  Italy 

2  SieUy 

3  Sardinia 
n  Alps 

o  Switzerland 

<pg  Austria-Hungary) 

J)  Austria 

j)l  Alpine  provinces  {Tyrol^  Salz- 

burg,Carinthia,and  Camiola) 

2  Coastland  and  Dalmatia 

3  Upper  and  Lower  Austria 

4  Bohemia  and  Moravia 

5  Oalieia  and  Bukovina 

0  Bosnia  and  Herzegovina 


G  Europe  in  general — continued. 

q  Hungary 

ql  Oroaiia  and  Slavonia 

2  Hungary  proper 

8  Transylvania 

r  Bussia  in  Europe 

r  1  Northern  Bussia 

2  Finland 

3  BaUie  provinces 

4  Western  provinces 

5  Central  and  southern  provinces 

6  Ural  provinces 
{s-x  Balkan  peninsula) 
8  Bumania 

t  Servia 

u  Bulgaria 

V  Monte  neg^ 

ir  Turkey  in  Europe 

X  Greece 

y  Crete 

2  Mediterranean  shares 

D  Asia  in  general 

Da  Russia  in  Asia 

al  West  Siberia 

2  East  Siberia  (including  Sakh- 

alin) 

3  Caucasus 

4  Trans-Caspian  and  Turkestan 

(including  Klianaies) 

b  Turkey  in  Asia 

^1  Islands  off  Asia  Minor  (includ- 
ing Samos) 

'2  Asia  Minor  and  Armenia 

'.i  Syria  and  Palestine 

4  Mesopotamia 

5  Turkish  Arabia 

c  Arabia,  independent 

d  Cyprus      • 

e  Persia 

/  Afghanistan 

g  Baluchistan 

i^  Himalayas  as  a  whole 

t  Indian  Empire 

tl  Himalayan  states 

2  Punjab 

3  N.  W.  Provinces  and  Oudh 

4  Bengal 

5  Assam 

6  Bombay 

7  Central  India 

8  Haiderabad 

9  Mysore 

10  Madras 

1 1  Burma 

12  Maldives  and  Laocadives 

13  Andaman  islands 
j  Ceylon 

/;  Siam 


^  In  a  large  collection  of  titles,  each  of  the  following  special  subdivisions  would 
^Wther  subdivided  into  the  foregoing  general  groups. 
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D      Asia  in  general — continued. 

1  French  Indo-Ghina 
n  Tonkin 

2  Annam 

B  Cambodia 

m  Chinese  Empire 

ml  China  proper  afid  Manchuria 

2  Mongolia 

3  Eastern  Turkestan 

4  Tibet 
n  Korea 

o  Japan,  includi  og  Formosa,  Bonin, 

and  Ku  riles 

p  Malay  States  and  Straits  Settle- 
ments 

7  British  Borneo 

r  Dutch  East  Indies 

rl  Sumatra 

2  Java 

H  Dutch  Borneo 

4  Celebes 

5  Mclluccas 
s  Phillipiues 

{qrs  Malay  Archipelago  to  Wallace's 
line,  as  a  whole) 

£    Australasia 

E'l  Australia  iu  general 

b  Queensland 

c  New  South  Wales 

d  Victoria 

t  South  Australia 

el  The  Province 

2  Northern  territory 

/  Western  Australia 

g  Tasmania 

h  New  Guinea  as  a  whole 

h\  British 

2  Dutch 

3  Oemian 

i  New  Zealand 

j  New     Caledonia     and     Loyalty 
islands 

F      Pacific  Islands  in  gbneral 

Fa  Micronesia 

a  I  Ladrones 

2  Caroline  and  Palau  istandf 

3  Marshall  islands 

4  Gilbert  islands 

5  Ellice  islands 
b  Melanesia 

61  Bismarck  Arddpelago 

2  Solomon  islands 

3  Neic  Hebrides 
c  Fiji 

({  Polynesia  in  general 

e  Hawaii 

/  Central  Polynesian  sporades 

g  Western  Polynesia 

gl  Tukelau  idands 

2  Samoa  or  Navigators  islands 

3  Tonga  or  Friendly  islands 
h  Southern  Polynesia 

hi  Tubai  or  Aiutral  islands 

2  Cook  or  Hervey  islands 

i  Eastern  Polynesia 


F  Pacific  Islandj  i s  gexbsal — sntd. 
il  Marquesas 

2  Society  islands^  including  Tahiti 

3  Paumatu  or  Low  Archipslago 

4  Easter  island 

GHI    America  as  a  whole 

G  North  America  as  a  wholk 

Ga  Dominion  of  Canada 

al  Nova  Scotia 

2  New  Brunswick 

3  Prince  Edward  island, 

4  Quebec 

5  Ontario 

6  M'lnitoha 

7  North-West  Territories 

8  Brit'sh  Columbia 

9  Labrador 

10  {Canadian  B>ycky  mountainsy 

h        Newfoundland 

c        Alaska 

d        United  States 

(With  over  fifty  numbered  sub- 
divisions   into    states    and 
other  districts) 
e        Mexico 

/        Rocky  mountains  as  a  range 
g       Great  Lakes  of  the  St.  Laurence 

H  Central    America     and     West 

Indies  in  general 

Ha  Central  America  in  general 

b  Guatemala 

c  Honduras 

d  British  Honduras 

V  San  Salvador 

/  Nicaragua 

y  Costa  Kica 

/*  West  Indies  in  general 

i  Cuba 

j  Jamaica 

/;  Haiti  island 

hi  Haiti 

2  San  Doming 7 

I  Bahamas 

TO  Porto  Rico 

n  Virgin  islands  (Danish) 

0  British  Leetvard  islands 

01  Virgin  islands  {British^ 

2  Anguilla 

3  Antigua 

4  Barbuda 

5  St  Kills 

6  Nevis 

7  Montserrat 

8  Dominica 

p  British  windward  islands 
pi  Sta.  Lucia 

2  St.  Vincent 

3  Grenada  and  Grenadines' 
q  French  West  Indies 

ql  Guadeloupe 

2  Martinique 

3  Smaller  islands 
Barbados 
Trinidad  and  Tobago 


r 
s 
t 


Dutch  West  Indies 
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1  South  Amkbica  in  oeneual 
a  (Andes  as  a  whole) 

b  Colombia 

61  Isthmus 

2  CordUltra  and  ooa$t 

3  Uafw$ 
e  Ecuador 
d  Pero 

dl  Chast 

2  Sierra 

;3  Montana 

e  Bolivia 

e\  Sierra 

2  Yungas 

S  Chile 

g  Tierra  del  Fuego  as  a  wliolc 

A  Argentine  Republic 

M  PatojfOfita 

2  PampoM 

3  Chaco 
i  Uruguay 
j  Paraguay 
k  Brazil 

(divided  into  1 8  statt  s) 

/  French  Guiana 

m  Dutch  Guiana 

n  British  Guiana 

0  Venezuela 

K      Africa  in  general 

K»  Marocco 

b  Algeria  and  Tunis 

c  Atlas  range 

d  Tripoli 

c  Egypt 

el  Lower  Egypt 

2  Upper  Egypt 

3  Egyptian  budan 

f  Sahara  (beyond    boundaries  of 

countries) 

g  Spanish  West  Africa 

h  French  West  Africn 

&1  Senegal 

2  Frenek  Sudan 

3  French  Guinea 

4  Ivory  Cookt 

5  Dahomey 

i  British  West  Africa 

tl  Qambia 

2  Sierra  Leone 

3  06ldCoa%t 

4  Lago$ 

5  Niger  Coast  Protectorate 

6  Niger  territories 
.  j  Sndan  in  general 

Jl  Eastern  Sudan 

2  Upper  Guinea  and    bend    of 

Niger 

k  Liberia 

1  German  West  Africa 
a  TogcHand 

2  Cameroons 

m  French  Congo 

n  Congo  State 

o  Portuguese  West  Africa 

p  German  South- West  Africa 

q  British  South  Africa 


K      Africa  in  general— coiit^nueel. 
gl  Cape  Colony 

2  Natal 

3  BritUHi  Beehuanaland 

4  South  African  protectorates  (to 

Zambesi) 
r        Boer  Bepublics 
rl  South       African        Republic 

(Transvaal) 
2  Orange  Free  State 

p-0    South  Africa  in  general 
s        Portuguese  East  Africa 
t        British  Central  Africa 
u        Madagascar 
r        German  East  Africa 
w        British  East  Africa 
IT  I  Zanzibar  and  Pemba 

2  Mombata  and  coast  to  Lake 

Rudolf 

3  Uganda  and  Unyoro 
X        Somaliland 

y        Abyssinia  and  Gnlla  Land 
2         East  African  Lake  Begion 

L      Polar  Kegions  in  general 
La        Arctic  regions  in  general 
a\  Franz  Josef  Land 

2  Spitsbergen,  Jan   Mayen,  and 

Bear  island 
H  Greenland 

4  Smithes  Sound  region 

5  Arctic    archipelago    north     of 

America 
<»  Beriwj  Strait  region 

h        Antarctic  regions  in  general 
&i  Orahamsland  and    neighbour- 

ing region 
2  Victoria  Land  and  neighbour- 

ing region 

M       The  Sea  as  a  whole 

N  Atlantic  Ocean  as  a  whole 

Xa  North  Atlantic  in  general 

b  Eastern  seas,  etc. 

bl  Barents  sea 

2  White  sea 

3  Kara  sea 

4  Norwegian  sea 

5  North  sea 

6  Baltic  sea 

7  Bay  of  Biscay 

X  Mediterranean  sea 

9  Black  sea 

10  Gulf  of  Guinea 

c  Western  seas»  etc. 

c  I  Davis  strait 

2  Hudson  bay 

3  St,  Lawrence  bay 

4  Gulf  of  Mexico 

5  Ckirribljean  rea 

d  North  Atlantic  islands,  etc. 
d\  Azores 

2  Newfoundland  banks 

3  Bermuda 

4  Madeira 

5  Canaries 

(»  Cape  Verde  island 
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X      Atlantic    Oceax    iis    a   whole  — 
eoiUinued. 
e        South  Atlantic  in  guDernl 
/        Sooth  AtlaDtic  iblands 
/I  Atcension 

2  St  Helena 

ii  Fernando  NoronJui 

4  Trinidad  {i$Ul) 

Tri$tan  dti  Cunha 


5 


O  Indian  Ookan  in  oknekal 

Oa  Red  sea 

h  Persian  gulf 

c  Arabian  sea 

d  Bay  of  Bengal 

e  Andaman  sea 

/  Mozanibiqui^  channel 

g  SunHa-Australian  bight 

h  Great  Australian  bight 

I  Oceanic  islands 

tl  Chagof  archipelago 

2  MauHtiut 

3  Reunion 

4  Hodriguet 

5  SeyclieUen 

G  Keeling  island 

7  A  msterdam  and  St.  Pa  ul  isla  nd* 

S  Christmas  ishind 


p 

Pacific  Ookah  iw  gbnbbal 

Pa 

North  Pacific 

h 
c 

Bering  sea 
Sea  of  Okhotsk 

d 

e 

Sea  of  Japan 
East  China  sea 

f 

Yellow  sea 

g 

South  China  sea 

h 

Celebes  sea 

• 

t 

Pelew  sea 

• 

J 

Sooth  Pacific 

A; 

Sunda  sea 

I 

Snlu  sea 

m 

Banda  sea 

n 

Arafura  sea 

0 

Coral  sea 

P 

Tasman  sea 

(i, 

SouTHKRN  Ocean  in  general 

Qa 

Antarctic  sea 

b 

Oceanic  islands 

61 
2 
3 
4 
5 

Gough  island 
Sandwich  islands  (south) 
South  Georgia 
South  Orkney* 
South  SheOands 

G 

Bouvet  island 

7 

Crozet  island 

8 
9 

Kerguelen  island 

MacDonald  and  Heard  idands 

HYDROGRAPHY  OF  THE   UNITED  STATES.* 

By  FREDERICK  HAYNES  NEWELL,  Hydrographer  U.S.  Qeologloal 

Survey. 

In  consideriog  hydrography  as  a  branch  of  geography,  it  may  be  claimed  that  the 
period  of  exploration  has  passed.  The  location  of  marly  every  stream  or  source  of 
water  is  fairly  well  known  and  represented  on  the  ordinary  maps  of  states  and 
counties.  The  next  stage  of  progress,  that  in  which  accurate  information  is  obtained 
as  to  volume  and  fluctuations  of  the  water  resources,  may  be  said  to  be  fairly  entered 
upon.  In  few  localities,  however,  can  it  be  held  that  there  exists  information  con- 
cerning the  waters  sufficiently  definite  to  suffice  for  ordinary  engineering  or  civic 
requirements,  excepting  possibly  in  the  case  of  some  of  the  principal  harbours  and 
larger  navigable  streams. 

The  Field  of  Investigation. 
The  territory  to  be  studied  in  obtaining  a  knowledge  of  the  hydrography  of  the 
United  States  is  not  only  large,  but  is  highly  diversified  in  character.  The  problemi 
encountered  have  great  variety  not  only  in  kind,  but  in  magnitude  of  scope,  and  in 
practical  application.  While  intimately  connected  in  some  respects,  the  subject! 
of  hydrographical  study  have  a  natural  classification  based  largely  upon  geographical 
divisions,  the  western  or  arid  part  of  the  country  demanding  investigations  differing 
widely  in  purpose  from  those  of  the  eastern  or  humid  sections.  In  following  out 
this  classification,  the  rivers  of  the  Atlantic  slope,  taken  in  order  from  north  to  south. 


*  I'aper  read  before  Section  E  ((reogmphy)  at  the  Toronto  Meeting  of  the  British 
Association,  August,  1897. 
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come  firet;  then  the  Mississippi  river  and  its  tributaries  from  the  Appalachians 
westerly  to  the  Rocky  mountains ;  then  come  the  Texan  or  Gulf  streams,  including 
the  Rio  Grande;  then  next  to  these  the  great  Colorado  river,  flowing  south-westerly 
into  the  Gnlf  of  California;  after  these  may  be  taken  up  the  lost  rivers,  or  the 
dTainage  of  the  vast  interior  basin  of  the  continent  from  which  no  streams  escape 
to  the  ocean ;  and,  finally,  the  Columbia  and  other  rivers  flowing  into  the  Pacific, 
the  most  notable  of  these  being  the  Sacramento  and  its  tributary  the  San  Joaquin. 

The  Purposes  of  Investioation. 

The  direct  objects  of  the  various  investigations  bearing  upon  the  hydrography 
<>C  the  country  are  distinctly  economic.  Each  has  in  view  the  accomplishment  of 
*oine  result  which  shall  render  available  to  a  larger  degree  the  natural  resources, 
*d^Dg  to  the  wealth,  comfort,  or  health  of  the  people.  Indirectly,  however,  facts 
^f  broad  scientific  interest  are  developed,  though  the  work  may  not  have  been 
plinned  to  this  larger  end.  It  is  well  to  keep  in  mind  the  object  or  motive  of  the 
^vioos  classes  of  work  in  order  to  better  comprehend  the  causes  of  deficiencies  or 
^*nt  of  symmetry  of  the  result ing  body  of  facts. 

The  first  in  time,  if  not  in  importance,  of  the  objects  of  hydrographical  investiga- 

^Q  are  undoubtedly  those  pertaining  to  navigation.      Since  the  period  of  the  first 

^^iscovery  of  the  continent,  explorations  and  minute  mapping  of  the  shore;},  harbours, 

^  navigable  rivers,  have  been  almost  continuously  carried  on.     The  body  of  facts 

^UB  accumulated  is  in  what  may  be  termed  a  complete  form,  requiring  for  the 

^^108^  part  merely  the  continual  revision  and  refinement  necessitated  by  changing 

c^^K^itions  and  by  the  more  exacting  demands  of  commerce.     The  methods  and 

"•^iits  of  the  surveys  of  navigable  waters  are  so  well  known,  and  have  been  so 

^''^^ly  extended  throughout  the  world,  that  comment  here  is  not  necessary. 

^ext  to  the  demands  of  commerce  for  information  concerning  waters  arc  those 

^'  VEkanufacture.     In  the  former  case  water  furnishes  the  means  of  transporting 

the  goods,  and  in  the  latter,  through  its  motion  in  the  descent  from  higher  to  lower 

l«T«lgj  furnishes  power  to  drive  the  complicated  machinery  which  has  replaced 

lo^^iial  labour.     It  would  be  a  comparatively  trivial  matter  to  ascertain  the  extent 

•"^  Talue  of  available  water-powers  if  the  streams  continued  with  unva'-ying  flow 

^'^'^ugh  seasons  and  years,  but  with  their  constant  fluctuations  day  by  day,  the 

IKol>lem  becomes  one  requiring  years  of  measurement  to  determine  what  may  be 

c^Asidered  as  the  available  or  economic  power  to  be  realized.    At  certain  seasons 

of  tbe  year  the  amount  of  water  is  vastly  in  excess  of  any  possible  utilization,  and 

^en  is  a  source  of  danger  to  structures  and  to  population.    At  other  times  the 

<iaaiitity  drops  below  the  capacity  of  the  water-wheels  or  other  machinery,  and 

i^torage  of  flood-waters  must  be  resorted  to.     In  contemplating  a  new  enterprise,  it 

)*  ^^ceaaary  to  know  the  range  in  the  behaviour  of  a  stream  through  many  years 

^  order  to  determine  the  necessary  dimensions  and  strength  of  structures  to  be 

^ected,and  to  make  suitable  provisions  for  tiding  over  the  times  of  deficient  supply. 

*^®  question  of  probable  profit  or  loss  may  be  determined  by  the  record  of  a  few 

**y»*  low  water  in  the  past.    In  illustration  may  be  cited  the  case  of  a  great  water- 

P^wer  enterprise  for  which  capital  had  been  raised  and  thorough  examinations  made. 

J^as  found,  however,  that  no  trustworthy  records  could  be  found  of  the  behaviour 

the  river  in  the  past,  but  the  assumptions  of  the  engineers,  based  on  incomplete 

^  seemed  to  show  that  the  possible  short  period  of  low  water  might  eat  up  the 

ivofite  of  the  enterprise.    The  project  was  therefore  abandoned.   The  phenomenally 

**«   ^*^'  of  subsequent  years,  however,  never  reached  the  minimum  predicted,  and 

*  How  obvious  that,  had  the  works  been  erected,  failure  would  not  have  resulted 

'^   this  cause.    The  utilization  of  the  water-power  of  the  country  demands. 
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therefore,  the  most  careful  examination  conducted  through  many  years,  so  that  on 
the  one  hand  costly  experiments  may  be  obviated,  and  that  on  the  other  these 
natural  resources  may  not  be  undervalued. 

In  the  United  States  there  has  arisen  a  third  demand  for  knowledge  of  the 
water  resources  which  in  political  and  social  importance  ranks  even  above  the 
needs  of  navigation  and  manufacture.    This  is  through  the  extension  and  higher 
development  of  agriculture  by  the  artificial  application  of  water.    The  nation  ts  a 
whole  has  been,  and  still  is,  a  great  laudowner,  having  now  in  its  possession  and  at 
the  disposal  of  Congress  one-third  of  its  area,  not  considering  Alaska.    This  one- 
third  includes  some  of  the  richest  and  most  fertile  areas  of  the  continent.    It  is  for 
the  most  part  open  to  settlement  and  private  acquisition  under  what  ia  known  a:^ 
the  Homestead  Act,  but  it  is  practically  unavailable  to  the  settler,  usually  a  muxi 
of  small  means,  because  of  the  fact  that  the  climate  prevailing  throughout  the 
extent  of  public  land  is  too  arid  to  allow  of  the  growth  of  ordinary  farm 
Irrigation  must  be  practised,  and,  where  employed,  has  been  notably  suocessfol  ia.xid 
remunerative ;  but  the  supply  of  water  is  scanty,  and  in  many  cases,  before  an  a-i^ae 
of  the  best  land  can  be  cultivated,  enormous  expenditure  must  be  made  in  ^lie 
construction  of  reservoirs,  canals,  and  ditches,  putting  it  beyond  the  power'    o( 
farmers  or  groups  of  farmers  to  make  .even  a  beginning. 

Throughout  the  greater  part  of  the  western  half  of  the  United  States  all  laod 
values  are  dependent  upon  the  ability  to  secure  perennial  supplies  of  water.    TI*iie 
fluid,  which  in  the  east  is  in  excess,  and  in  many  localities  is  literally  free  as    mr, 
becomes,  as  the  supply  diminishes,  a  valuable  commodity.     A  spring  of  moderate 
capacity,  found  within  the  arid  region,  may  be  more  highly  prized  than  a  mine  of 
precious  metal.     It  is  a  never-ending  source  of  revenue.     The  limitation  of  the 
supply  of   moisture  puts  a  premium  upon  careful  farming,  for  with  the  warm 
cloudless  days  and  the  application  of  a  proper  amount  of  water,  combined  with 
thorough  cultivation,  the  largest  results  are  obtained  from  the  minimum  acreage. 
Economy  of  effort  and  density  of  population  are  thus  favoured  by  the  employment 
of  water  in  agriculture. 

The  utilization  of  the  vast  extent  of  fertile  public  land  is  a  question  of  gre^ 
national  importance,  not  only  from  the. standpoint  of  the  citizen  as  owners  of  th^ 
land,  but  from  many  other  sidep.  The  arid  lands  now  desert  are  capable  oi 
furnishing  homes  for  a  population  of  millions,  and,  if  properly  utilized,  will 
for  many  decades  as  an  outlet  for  the  congested  population  of  the  eastern  cltie 
furnishing  a  possible  solution  for  some  of  the  most  pressing  social  problems  of  tb^^ 
day.  Before  plans  involving  the  utilization  of  these  lands  can  be  made,  it  s^ 
necessary,  however,  to  obtain  accurate  knowledge  as  to  the  available  water-aappl^ 
both  above  and  below  ground,  and  of  possibilities  of  conserving  floods  and  of  niiiii^ 
water  by  machinery  from  lower  to  higher  levels.  With  the  fluctuations  which  talC^ 
place  fiom  year  to  year,  it  is  obvious  that  such  investigations  must  be  contini 
for  times  sufficiently  great  to  give  the  ordinary  range  of  conditions. 

There  is  yet  another  series  of  investigations  which,  though  individually  <^^ 
local  concern,  are  yet  found  wherever  civilization  progresses.  These  pertain 
the  supply  of  water  for  domestic  and  municipal  use.  The  quantities  to  be  sect 
are  relatively  small,  almost  insignificant  in  comparison  with  those  required  ^^^^^ 
navigation,  water-power,  or  even  for  irrigation,  the  supply  of  water  for  a  city  ^^^^ 
ten  thousand  people  being  not  greater  than  that  needed  to  irrigate  a  fiurm  of  II 
acres.  But  while  the  quantities  are  small  the  quality  is  of  prime  importance, 
upon  it  depend  matters  of  life  and  death  to  communities.  As  a  rule  each  city 
town,  or  in  the  country  each  family,  makes  its  own  investigation  regltfdii^  ^ 
souices  of  water,  but  as  population  increases  the  opportunity  of  enjoying 
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mpoUuted  source  of  supply  rapidly  decreasep.  Especially  is  this  the  case  with 
Ities  which  from  their  location  are  compelled  to  draw  water  from  streams  fiowing 
or  a  conslderahle  distance,  and  possibly  crossing  state  lines.  Such  streams,  in  our 
meent  state  of  civilization,  receive  with  the  drainage  of  the  country  the  sewage 
nnn  towns  and  institutions,  together  with  the  ofifj-tcourings  and  rtfu^^e  of  all 
iescriptions.  The  time  is  rapidly  approaching  when  vigorous  steps  must  be  taken 
o  prevent  stream  pollution,  and  in  the  mean  time  a  thorough  knowledge  must  be- 
obtained  of  all  possible  sources  of  supply. 

Paesiog  over  many  minor  demands  for  hydrographical  investigation,  there  may 
le  taken  up,  as  of  general  interest,  the  class  of  facts  geological  in  character  which 
wrtain  to  the  eroding  aod  transporting  power  of  running  water.  These  matters. 
laTe  interest,  however,  not  only  to  the  student  of  geology  tracing  out  the  opera- 
'Ions  by  which  the  present  as{.ect  of  the  Earth  has  been  produced,  but  also  to  the 
ingineer  who  is  concerned  with  the  stability  of  Earth  and  rock,  and  the  formation 
»f  bars  or  obstructions  in  rivers  or  harbours.  Comparatively  little  observation 
lis  been  directed  specifically  to  such  matters,  investigators  being  content  with  the 
lerivation  of  a  few  somewhat  empirical  formulas  as  to  the  ability  of  streams  to- 
material  of  certain  form  and  weight. 


The  Investigation. 

From  the  foregoing  abstract  of  the  objects  of  hydrographical  investigationp,  it 
is  obvious  that  such  work  must  be  carriel  on  by  many  men  and  by  various 
oaathods.  With  the  rapid  development  of  the  country,  and  the  impossibility  of 
P^cting  future  needs,  it  has  been  impracticable  to  lay  out  broad  lines  of  research, 
^  field-work  has,  in  fact,  been  devoted  to  the  purposes  of  the  moment.  In  review- 
^i  the  results  that  have  been  attained,  it  may  properly  be  claimed  that  the  pioneer 
^rta  on  the  one  hand  are  traceable  to  the  efforts  of  Thomas  Jefferson  in  hu 
advocacy  of  the  establishment  of  scientific  surveys,  later  realized  in  the  operations 
'^  the  Coast  and  Geodetic  Survey.  On  the  other  hand,  as  applies  to  the  hydro- 
I^pby  of  the  country  at  large,  the  foundations  may  be  said  to  have  been  laid  by 
^  Smithsonian  Institution.  The  history  and  operations  of  the  Coast  and 
^^odetic  Survey  have  been  so  fully  discussed  by  others,  that  it  is  not  necessary,. 
^^is  time  and  place,  to  enter  upon  them,  and  the  importance  of  the  achievements 
f  this  organisation  call  for  more  space  than  can  here  be  given. 

^^rief  reference  only  can  be  made  to  the  work  of  the  Smithsonian  Institution, 
w  mother  of  many  important  governmental  bareaus  of  investigation.  It  has 
PP^rently  been  the  policy  of  the  guiding  spirits  of  this  institution,  in  their 
'l^iiapts  "to  increase  and  dififuse  knowledge  among  mankind,*'  to  inaugurate 
^'^^tific  work  on  all  lines,  and  when  any  one  investigation  attained  a  growth 
^^  that  public  interests  ensured  its  continuation,  to  dismiss  from  the  pirent 
^^e  this  offspring  as  a  separate  bureau — usually  attached  to  some  one  of  the 
^^Utive  departments.  In  this  way  the  Fish  Commission — an  independent  organi- 
'^H — took  its  origin ;  also  the  Weather  Bureau,  now  a  part  of  the  Department 

-^^cultnre;  possibly  the  Greological  Survey,  one  of  the  bureaus  of  the 
'^P^rtment  of  the  Interior,  may  also  be  traceable  to  the  explorations  fostered 
^  eocouraged  by  the  Smithsonian  funds.  It  is  apparent  that  the  first  system- 
^  studies  of  the  water  resources  of  the  United  States,  and  the  discussion  of 
'^  poasibilities  and  limitations,  is  due  to  the  stimulation  afforded  by  this 
'^tntion.  Work  of  this  character  has,  however,  been  almost  entirely  abandoned 
^  ^he  Smithsonian,  because  of  the  fact  that  original  research  in  this  line  has  been, 
^^ti  up  systematically  by  younger  organizations. 


156  HYDROGRAPHT  OF  THE   UNITED  STATES. 

The  construction  of  public  works  for  coast  defence  and  for  the  improyemcDt 
of  navigation  has  been  entrusted  to  the  supervision  of  engineer  officers  of  the 
army.  The  preliminary  work  of  ascertaining  physical  conditions  has  Decesritated 
the  acquisition  of  a  considerable  body  of  facts  in  regard  to  the  rivers  and  harbours, 
«dpecially  in  the  immediate  locality  of  points  where  works  of  improvement  are 
undertaken.  The  study  of  hydrography  carried  on  under  such  conditions  is  of 
necessity  fragmentary  and  incomplete,  but  it  is  yielding  data  which,  when  rounded 
out  and  supplemented,  must  be  of  inestimable  value  in  the  progress  toward  better 
knowledge.  Each  year  is  adding  to  the  accumulation  of  data,  through  the  main- 
tenance of  tidal  gauges  and  of  observations  of  river  height  on  navigable  streama— 
fluch,  for  example,  as  the  Mississippi,  Missouri,  Ohio,  and  their  principal  tributaries, 
and  the  larger  rivers  entering  the  Atlantic  and  Pacific  oceans.  Besides  these 
operations,  and  the  surveys  of  the  Mississippi  and  the  Mii^souri  rivers,  various 
engineer  officers  are  from  time  to  time  making  special  examinations  of  streams 
large  and  small,  reporting  upon  the  practicability  or  advisability  of  removing 
obstructions  and  of  providing  locks  and  dams  for  maintaining  navigable  stages 
daring  times  of  low  water.  The  information  thus  had,  is,  for  the  most  part, 
pablished  in  the  annual  reports  of  the  Chief  of  Engineers. 

The  work  of  the  Weather  Bureau,  in  many  of  its  divisions,  is  of  prime  impor- 
tance to  the  knowledge  of  the  hydrography  of  the  country.     It  lies  at  the  root  of 
the  matter  in  that,  through  the  records  of  precipitation,  facts  are  obtained  as  to 
the  distribution  of  rainfall  over  the  surface  of  the  land.     These  observations  are 
being  carried  on  at  many  hundreds  of  localities,  a  few  of  these  being  at  stations 
provided  with  trained  salaried  officers,  but,  for  the  most  part,  through  co-operation 
of  persons  who  voluntarily  give  their  time  to  the  measurement  and  recording  of 
rainfall,  and  also  of  changes  of  temperature.     In  addition  to  this,  the  bureau 
maintains,  on  a  number  of  the  more  important  streams,  a  system  of  gauges  under 
the  charge  of  local  paid  observers,  these  being  so  placed  as  to  give  informatioa 
concerning  the  rise  and  fall  of  the  streams  at  localities  where  the  information  will 
be  of  value  in  making  flood  predictions.     The  system  of  warnings  based  upoi^ 
these  observations  has  proved  of  great  value,  not  only  to  commerce,  but  also  to 
of  the  inhabitants  within  areas  liab'c  to  inundatiou.     Through  the  notices  timel; 
given,  it  has  been   possible  to  save  from  destruction  property  valued  at  man 
thousands  of  dollars,  and  doubtless  many  lives.     These  observations  are  as  a  roli 
continued  only  during  the  flood   season,  and  are  discontinued  throughout  th< 
winter,  especially  in  the  case  of  rivers  covered  with  ice  during  a  great  part  of  thL^^ 
season. 

The  investigatioDs  of  the  Geological  Survey,  through  its  Divinon  of  Hyd 
graphy,  are  designed  to  give  a  general  yet  thorough  knowledge  of  the  distributi< 
of  water  throughout  the  country — both  above  and  below  ground — its  fluctuatioi 
in  quantity  from  time  to  time,  and  the  factors  which  govern  its  availability 
contributing  to  the  prosperity  of  the  citizens.     In  view  of  the  limited  reso 
available  for  the  purpose,  it  is  not  practicable  to  measure  all  streams,  or  to  cai 
on  studies  of  underground  waters  in  all  places,  but  attempts  are  made  to  select 
more  important  or  typical  localities,  and  obtain  facts  which  will  be  not  only 
local  value,  but  have  a   broader  application.     There  are  two  classes  of 
involved :  one  of  a  somewhat  simple  engineering  character,  consisting  of  meas' 
ments  of  the  discharge  of  rivers  at  designated  points,  and  computations  of  the 
flow;   the  oth  r  less  direct,  necessitating  a  thorough  examination  of  geologi.^ 
conditions,  and  the  bearing  of  these  upon  the  occurrence  of  water  and  its  mot^i 
underground. 

The  measurement  of  water  in  the  river  differs  from  the  ordinary  meteorologic-^*/ 
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operatioDB  in  that  we  are  dealing  with  a  constantly  varying  quantity,  the  natural 
streams  flaotuating  from  moment  to  moment  often  by  perceptible  amounts.  Thus 
extreme  accuracy  is  practically  im possible  even  if  desirable^  for  the  amount  ascertained 
for  one  hour  in  the  day  on  a  given  date  may  not  again  be  equalled  in  a  decade.  A 
considerable  number  of  measurements,  whose  errors,  though  relatively  large,  are  not 
cumulative,  must  therefore  be  made,  and  at  times  and  seasons  when  they  are 
representative  of  prevailing  conditiocs.  The  expense,  however,  of  frequent  measure- 
men  ta  is  usually  prohibitory,  and  therefore  a  further  method  of  approximation  must 
be  employed,  this  consisting  in  maintaioiDg  continuous  observations  of  the  height 
of  water  of  the  stream,  or  daily  or  periodical  records  made  at  intervals  so  short  thai 
there  can  be  no  extreme  variation  between  them.  This  is  the  course  adopted,  the 
aaaumption  being  that  the  quantity  of  water  in  a  given  stream  in  a  general  way 
foUowa  the  height  upon  a  fixed  gauge.  That  assumption,  however,  is  in  error 
wherever  a  stream  is  eroding  or  modifying  its  channel  to  a  notable  degree.  Then 
the  height  of  water  means  little  or  nothing  unless  taken  in  connection  with  the 
shifliDg  form  of  cross-section. 

The  operation  of  river-measuremeot,  as  now  carried  od,  consists  in  establishing 
a  gauge  at  some  point  favourable  for  measurement  and  fur  observation.     Readings 
of  height  of  water  arc  made,  and  records  are  transmitted  to  the  local  engineers  or 
hydrographers ;  at  intervals  of  a  few  weeks  the  hydrograpber  visits  the  stations 
under  his  charge,  measures  by  means  of  a  suitable  device — usually  an  electrically 
recording  current-meter — the  velocity  of  the  water,  obtains  by  direct  measurement 
the  depth  and  width,  and  from  these  facts  computes  the  discharge  for  the  height  at 
which  he  happens  to  find  the  stream.    The  results  thus  obtained  are  assembled, 
and  from  measurements  made  when  the  stream  is  at  high  and  low  stages  and  at 
iaterracdiate  points  a  graphical  curve  is  constructed,  representing  what  may  be  termed 
average  relationship  between  height  of  water  and  quantity  flowing.     From  this 
curve  a  table  is  constructed,  which  gives  the  ordinary  flow  for  each  tenth  of  foot  at 
which  water  stands  on  the  gauge.    The  table  is  used  in  converting  the  daily  record 
of  height  into  a  statement  of  discharges,  from  which  may  be  had  the  maximum, 
minimum,  and  average  flow  for  any  particular  month  or  year.     Such  river  stations 
axe  being  maintained  at  about  a  hundred  and  fifty  localities,  these  being  for  the 
most  part  in  the  western  half  of  the  United  States,  where  the  question  of  water- 
supply  has  an  immediate  bearing  upon  the  utilization  of  the  arid  public  domain. 
Wliere  the  channel  of  the  stream  is  of  such  an  unstable  character  that  these  simple 
operations  are  not  applicable,  more  frequent  direct  measurements  of  discharge  must 
90  made,  as  it  is  usually  impracticable  to  attempt  to  improve  or  rectify  the  channel 
^  the  purpose  of  measurement. 

A.  knowledge  of  underground  waters  is  based  upon  a  systematic  examination  of 
le  ixiaterials  which  form  the  outer  covering  of  the  Earth.  In  order  to  obtain  facts 
*i>ceTning  the  quantity  and  quality  of  the  contained  water  and  of  its  probable 
frdr-ostatic  pressure,  it  is  essential  to  know  not  only  the  topographical  structure,  but 
*^  t;he  attitude  and  character  of  the  rocks  for  a  considerable  distance  beneath  the 
"^^i^ce.  Operations  are  being  carried  on  mainly  within  the  Great  Plains  region, 
■^^s^  living  streams  are  rare,  and  where  the  surface  of  tbe  ground  is  so  nearly 
^el  that  it  is  impracticable  to  store  water  in  reservoirs  or  tanks.  Here  wells  must 
*  depended  upon  to  a  large  extent  to  furnish  not  only  drinking-water,  but  the 
^Pf>ly  necessary  for  cattle  and  for  the  cultivation  of  gardens  and  shade  trees  about 
^^  liomes  of  the  people.  In  this  country,  characterized  by  uniformity,  the  rocks 
f^  Continuous  in  character  over  great  areas,  and  examinations  involving  a  con- 
^^t^ble  portion  of  the  continent  must  be  made  before  local  matters  can  be 
^^t^Tmined.    The  underground  structure,  however,  is  not  as  simple  as  might  be 
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inferred  from  the  surface,  for  the  older  and  deeper  rocks  have  in  many  places  been 
decidedly  flexed,  or  even  faulted,  especially  at  points  near  the  foothUb.  Thus, 
while  predictions  can  be  made  as  to  the  thickness  of  the  rocks  over  considerable 
areas,  and  the  depth  to  certain  water-bearing  strata,  yet  these  statements  most  be 
-carefully  checked  by  a  thorough  search  for  interrupting  causes. 

The  method  of  work  consists  in  careful  examination  of  the  surface  rocks  of  all 
places  where  outcrops  may  be  expected,  and  the  collecting  and  comparison  of 
records  of  wells,  especially  those  of  notable  depth.  The  exposure  of  the  upturned 
«dges  of  the  Plains  rock  against  the  mountains  affords  opportunities  of  the  estimation 
of  the  thickness,  and  this  in  turn  is  checked  by  the  examination  of  outcrops  In 
ravines  and  by  measurements  obtained  from  deep  wells.  The  character  of  the  con- 
taining beds  must  be  determined  from  those  outcrops  and  from  the  boiings,  and,  in 
«hort,  every  available  fact  and  inference  must  be  utilized  in  adding  to  the  mass  of 
information. 

Results. 

The  results  of  the  various  branches  of  hydrographical  investigation,  when 
rounded  out,  give  a  complete  history  of  the  progress  of  the  cycle  of  existence  of 
water  in  the  form  of  fluid,  from  the  time  it  reaches  the  Earth  as  rain  until  it  is  again 
returned  to  the  air  by  evaporation,  or  fixed  more  or  le^s  permanently  in  the  tissues 
of  plants  or  the  rock-crust  of  the  Earth.  This  life-history  embraces  not  only  the 
progress  of  the  water  from  point  to  point,  but  also  its  quantity,  distribution,  extent, 
and  depth  in  the  rivers  and  lakes  and  on  the  nivigable  coasts.  The  progress  of  events 
in  such  a  history  can  be  didcussed  under  several  heads,  the  principal  of  which  are 
the  quantity  and  distribution  of  the  rainfall,  the  amount  of  water  which  runs  off  the 
.surface  of  the  ground  forming  streams,  commonly  known  as  run-oft*;  next,  the  portion 
which  is  early  evaporated  from  the  soil  or  from  plants  growing  in  it ;  and,  lastly,  that 
which  sinks  underground,  percolating  for  considerable  distances  to  form  relatively 
j)erraanent  underground  waters,  or  to  reappear,  in  part  at  least,  in  springs  and 
ordinary  or  artesian  wells. 

The  great  body  of  facts  thus  far  aajuired,  consist  of  measurements  of  rainfall 
•made  by  the  Weather  Bureau,  or  records  of  river  height  kept  by  this  organization 
and  by  various  ofBcers  of  the  army,  together  with  occasional  discharge  measure- 
ments made  at  irregular  intervals.  With  this  are  the  measurements  and  computa- 
tions of  daily  and  monthly  discharge  of  various  streams  resulting  from  the  field 
work  of  the  Geological  Surrey,  and  a  cowiderable  body  of  facts  relating  to  the 
occurrence  and  movement  of  water  underground,  resulting  from  the  studies  of 
various  geologists.  This  somewhat  heterogeneous  mass  of  material  is  being  digested 
as  rapidly  as  possible  by  the  Division  of  Hydrography  of  the  Geological  Survey, 
with  the  intention  of  preparing  a  systematic  description  of  the  hydrography  of  the 
United  States. 

One  of  the  first  results  to  be  attained,  but  for  which  many  more  facts  sboold 
be  had,  is  the  relation  existing  between  rainfall  and  run-off  under  various  conditions 
of  topography  and  culture.  Tentative  conclusions  have  been  drawn  and  expressed 
in  the  form  of  simple  diagrams.  If  all  the  rain  that  fell  upon  the  surface  flowed  off 
in  the  streams  as  from  a  roof,  then  with,  say,  40  inches  of  annual  rainfall  there 
would  be  an  equivalent  depth  of  40  inches  of  annual  run-off;  but,  as  a  matter  of  fact, 
from  the  ordinary  mountainous  country  only  about  30  inches  in  depth  of  run-off  may 
be  expected,  and  from  surfaces  of  le^s  relief,  as  the  rolling  prairies  and  foothills,  about 
15  inches  in  depth  of  run-off  per  year.  On  the  other  hand,  with  20  inches  of  nunfall, 
>the  amount  running  off  from  the  mountainous  country  is  approximately  7  inches, 
.and  fion  the  prairies  2  inches.     With  half  as  much  rainfall,  or  10  inches  in  depth, 
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^ly  about  2  inches  per  year  can  be  expected  from  the  mountains,  and  practically 

^^bing  from  the  plains.    In  other  words,  with  a  mean  annual  rainfall  of  less  than 

^0  inchaB,  or  from  10  to  15  inches,  no  living  streams  can  be  expected  outside  of  the 

^MmntainB,  and,  as  (bown  by  the  map  of  the  United  States,  rivers  rising  in  regions 

^  tueb  aridity  disappear  upon  reaching  the  lowlands,  so  that  the  arid  region  of  the 

^«6t  is  characterized  by  its  lost  streams. 

Another  set  of  results  being  obtained  is  in  regard  to  the  average  discharge  of  the 

rivers  of  the  country.    It  ia  recognized  that  with  the  great  seasonal  and  climatic 

oieillatiuns  that  take  place  the  streams  have  great  range,  and  may  never  flow  for 

any  conriderable  length  of  time  at  their  average  rate,  but,  nevertheless,  even  with 

the^  wide  and  irregular  variations  it  is  a  matter  of  considerable  moment  to  know 

wiiat  baa  been,  for  a  period  of  ten  years  or  more,  the  average  discharge  of  the 

•trearos  at  certain  points.     This  average  discharge,  when  represented  diagram- 

matically  on  a  map,  enables  the  student  to  see  at  a  glance  the  relative  importance 

of  Tarious  rivers,  as  well  as  their  length  and  position. 

Haviog  ascertained  approximately  the  average  quantity  of  water  carried  by  rivern 
at  various  portions  of  their  course,  it  becomes  practicable,  using  tbisas  a  base,  to  study 
llie  variations  from  this  mean,  and  to  have  a  standard  by  which  to  express  the 
relative  quantity  of  floods  or  the  relative  deficiency  of  droughts.  The  intensity  and 
ion  of  these  are  matters  of  great  importance,  both  in  their  practical  nnd 
Ltific  application,  and  can  only  be  satisfactorily  discussed  when  results  have 
obtained  coveriog  a  considerable  rauge  of  time.  When  such  data  have  been 
lUed  and  arranged  for  convenience  of  reference,  it  will  be  possible  for 
tDcl|^|(]uglg^  officials,  engineers,  or  promoters  to  discuss  the  practicability  of  enter- 
(' designed  to  add  to  the  health,  comfort,  or  wealth  of  the  people. 


SCIENTIFIC  GEOGRAPHY  FOR  SCHOOLS.* 

RICHARD  £.  DODQE,  Professor  of  Geography,  Teachers'  College, 

New  York. 

^*OF08E,in  the  time  at  my  disposal,  to  offer  one  or  two  suggestions  for  improving 
^  Reograpby  work  in  our  common  schopls,  which  at  present  here  in  America,  and 
P^ticularly  in  the  United  States,  is  recognized  as  the  poorest- taught  subject  in  the 
^^^*^icnlum.  While  other  subjects  have  undergone  tremendous  changes  in  the  last 
^^  years,  geographical  teaching  has  remained  practically  dormant  until  within  the 
^^^^e.  Much  is  being  done  at  the  present  time  in  the  line  of  so-called  improve- 
^^Qt,  but  a  great  deal  of  the  energy  is,  to  my  mind,  mit<applied,  because  it  is 
^^^^cientific  and  superficial.  My  excuse  for  bringing  this  subject  before  a  meeting 
^^inposed  so  completely  of  scientists  is  because  the  teachers  of  this  country  need 
•^lentific  help  if  they  are  ever  to  improve  the  work  in  geography.  Many  scientists 
f^^  to  realize  that  the  reason  why  their  scientific  labours  are  so  little  appreciated  is 


Ltisa  they  themselves  have  neglected  to  train  the  public  spirit,  which  should 

^^^w  them  and  be  interested  in  them.     We  have  in  the  United  States  a  few 

^^otific  geographers  who  arc  aiding  greatly  school  teachers  and  pupils,  working 

V^^oiualy  and  earnestly  with  the  hope  of  doing  some  good  in  this  generation  and 

^^^^^  in  the  next.    Those  of  us  who  are  making  this  task  our  life-work,  while  we 

^t  the  same  time  attempting  to  do  sometiiing  in  scientific  geography,  feci  that 

Paper  read  in  Section  £  (Geography)  at  the  Toronto  Meeting  of  the  British 
iation,  August,  1897. 
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we  need  the  help  and  the  interest  of  every  geographer  in  this  country  and  abroad, 
if  we  are  to  produce  the  results  we  so  eagerly  wish  for  in  making  geography  hold 
the  place  in  the  minds  of  the  people  that  hy  right  belongs  to  it. 

Until  within  a  few  years,  the  geography  taught  in  the  schools  has  been  very 
largely  what  is  termed  *' sailor  geography.**  It  trained  the  mechanical  memory 
and  gave  a  vast  knowledge  of  details,  often  of  little  use  to  the  learner^  to  be  for- 
gotten as  soon  as  school  was  out.  This  old  form  is  now  giving  way  tu  what  is 
commonly  called  "  rational "  geography,  in  which  the  child  is  taught  to  reason,  and 
in  which  the  subject  is  made  to  become  a  mental  stimulus.  There  is  still  room, 
however,  for  great  improvement.  At  present  there  is  a  great  deal  of  argooient 
among  school  superintendents  and  principals  as  to  the  psychological  posidon  of 
geography,  as  to  its  ability  to  produce  mental  training,  and  as  to  the  stage  of 
mental  development  at  which  it  can  best  be  introduced.  Those  of  us  who  have  the 
cause  of  geography  so  thoroughly  at  heart  need  not  stop  to  discuss  this  sulijecL 
We  are  thoroughly  convinced  that  geography  is  as  capable  of  mental  training  as 
any  other  science.  If  we  are  in  doubt,  we  can  be  reassured  by  reading  the  excellent 
papers  of  Mr.  A.  J.  Herbertson  *  and  Mr.  B.  B.  Dickinson^t  which  have  appeared 
in  the  last  year. 

Leaving  aside,  then,  the  question  as  to  the  power  oi  geography,  let  us  see  what 
the  aims  of  geographical  education  are  and  what  they  should  be.  Hitherto  the  aim 
has  been  to  give  a  knowledge  of  the  world  in  its  relation  to  man,  and  in  some  cases 
a  knowledge  of  the  world  with  very  little  thought  of  man.  Now,  we  recognize 
that  the  teacher  has  not  accomplished  his  task  or  fulfilled  his  duty  thoroughly 
until  he  has  trained  his  pupils  in  the  ability  to  gain  more  education  after  they 
have  left  him  than  they  have  gained  with  him.  They  must  leave  school  with  the 
ability  to  study,  to  interpret,  and  to  apply ;  with  the  power  of  gaioing  knowledge 
for  themselves  from  maps,  text-books,  encyclopedias,  books  of  travel,  and  all  other 
sources  of  geographical  information.  It  the  end  to  be  sought  by  geographical  teach- 
ing is  the  power  of  knowing  and  applying  one's  self,  then  surely  this  power  is  more 
important  than  mere  information.  Incidentally,  geography  should  train  the  pupila 
in  an  understanding  of  the  features  of  the  Earth,  of  their  origin  and  stracture,  of 
their  life-hibtories  and  their  ends ;  it  should  develop  in  the  pupils  a  love  for  nature 
and  out-of-doors,  a  desire  to  study  geography  first  hand  and  to  come  in  contact  with 
the  Earth ;  it  should  leave  them  in  a  questioning  spirit  and  with  the  power  of 
thought. 

All  these  points  have  been  more  or  less  dwelt  upon  by  our  teacliers  and  geo- 
graphers, but  there  is  another  point  concerning  which  we  hear  less,  and  it  is  this : 
that  the  training  in  geography  should  be  along  scientific  lines,  and  should  lay  the 
basis  for  scientific  thought  which  the  pupils  may  use  in  the  later  years.  If  the 
three  steps  which  any  scientist  must  follow,  before  he  comes  to  a  decision,  are  those 
of  observation,  inference,  and  proof,  then  our  training  is  unscientific  if  we  stop  with 
mere  observation  and  the  study  of  relationsiiips.  We  should  early  develop  in  our 
children  the  power  of  prophecy,  and,  what  is  further,  the  power  of  proving  the 
prophecy.  By  prophecy  I  do  not  mean  guessing,  but  I  mean  the  power  of  fore- 
telling the  relationsbip  of  man  to  any  part  of  the  world  from  the  study  of  a  good 


*  ^(>n  the  Importance  of  Geography  in  Secondary  Education,  and  the  Training  of 
Teachers  therein.*  By  Andrew  J.  Herbertson.  *Rep.  Sixth  Inter.  Geog.  Gong.'  (John 
Murray,  London,  1896),  pp.  83-87. 

t  '  Geography  as  a  School  Subject  (an  attempt  to  show  that  Geography  can  be 
taught  as  u  training  of  the  mind).'  By  B.  Bentham  Dickinson.  Printed  for  the  Geo- 
graphical Ac80(?iatiou,  18*JG. 
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map  or  other  representation  of  that  region.  From  an  experience  of  a  few  years  in 
teaching,  I  know  that  this  power  of  prophecy  can  be  developed  early  in  the  child- 
life*  and  that  it  is  vastly  helpful  in  the  future  training  of  the  children.  The 
prophesying,  however,  must  be  founded  on  familiar  conditions,  and  must  start  in  a 
simple  way.  We  all  know  that  the  German  custom  of  making  home  geography 
the  centre  for  future  study  of  the  world  is  becomin;^  to  be  recognized  as  the  true 
begioning  for  geographical  work.  If  the  home  geography  is  so  taught  in  the  early 
years  that  the  children  get  an  understanding  of  the  causal  conditions,  it  becomes  a 
basis  for  the  study  of  prophetic  geography  later. 

From  the  home  geography  we  should  go  to  a  map  representation  of  the  facts, 
and  from  the  home  maps  to  maps  of  other  regious  drawn  in  a  similar  way.  From 
these  latter  maps  the  pupils  should  be  able  to  read  the  physical  conditions,  and  to 
prophesy  frpm  these  conditions  certain  great  lines  of  geographical  development. 
Climatic  conditions,  the  lines  of  drainage,  the  character  of  the  topography,  the 
altitude,  the  occupations  of  the  people,  the  places  of  residence,  the  manner  of  life, 
the  lines  of  communication  by  water  or  rail— or  the  lack  of  them — the  probable 
position  of  the  great  centres  of  population,  and  many  other  points,  shoild  at  once 
be  suggested  to  the  child  as  the  only  results  possible  under  such  conditioos. 

In  this  development  we  have  followed  two  of  the  steps  of  scientific  reasoning :  we 
have  observed  the  home  geography  and  the  conditions  abroad,  and  we  have  drawn 
our  inferencrs  from  these  conditions  as  to  what  their  effects  must  be.  The  third  step 
is  the  proof,  the  analysis,  the  decision  as  to  whether  the  inferences  have  been  true. 
That  proof  comes  in  the  study  of  facts  as  they  are  given  in  the  sources  of  informa- 
tion in  the  hands  of  the  child  or  teacher.  If  these  three  steps  be  followed,  the 
childf en  sre  early  led  to  appreciate  the  relationship  between  cause  and  efifect,  and  to 
tee  that  all  is  not  chance  in  the  world.  Furthermore,  they  are  given  a  mental 
stimulus  and  a  training  in  right  thinking  that  will  be  a  help  to  them  ever  after. 

During  the  last  two  years  I  have  introduced  this  work  into  the  school  with 
which  ]  am  connected — the  Teacherb*  College,  New  York  City — and  the  results 
have  been  more  pleasing  than  I  had  even  expected.    Children  whose  average  age 
was  eight  years  have,  after  a  study  of  the  home  geography  and  a  knowledge  of  the 
globe  shape  of  the  world,  taken  up  a  somewhat  detailed  study  of  the  United  States, 
and  from  a  physical  map  prophesied  simply,  and  yet  accurately,  all  the  conditions 
which  I   have  suggested  above,  practically  emphasizing  the  points  of  climate, 
drainage,  topography,  and  occupations  in  the  great  central  plain  and  mountain 
regions.     In  the  succeeding  grade,  where  the  children  average  nine  years  of  age, 
they  prophesied  from  a  physical  map  of  Palestine  all  the  primary  geographical  con- 
ditions of  that  region,  and  with  such  extreme  accnracy  that  the  teacher  carrying  on 
the  work  was  as  surprised  as  I  was.    This  work  has  been  done  by  teachers  not 
particularly  trained  in  geography,  and  who  have  only  attempted  the  new  geography 
^thin  tha  last  two  or  three  years.    Of  conrse,  much  depends  upon  the  ability  of 
the  teacher  to  keep  the  prophesying  of  a  degree  and  quality  in  sympathy  with  the 
ability  of  the  child.     Naturally  more  work,  and  more  detailed  work,  can  be  accom- 
plished in  the  latter  years  than  in  these  years,  but  these  two  illustrations  show  most 
clearly  how  it  is  possible  to  start  scientific  thought  early  in  our  school  work.     The 
teachers  in  our  institution  value  this  work,  and  recognize  that  it  is  going  to  be 
extremely  impoitant  and  a  very  great  help  in  the  later  work  in  history,  literature, 
acienop,  etc. 

The   kind  of  generalization   and   the   kind  of  prophecy  that  is  possible  in 

geographical  work  is  different  from  that  in  any  other  line  of  science,  and  I  feel  that 

Vfe  should  all  make  an  effort  to  incorporate  scientific  geographical  teaching  in  our 

grade  schools*.    I  believe  that  geographical  teaching  along  the  lines  suggested  is  more 

No.  II.— February,  1898.]  m 
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Bcieotific  than  that  followed  in  many  of  our  institutions,  and  if  this  line  of  thought 
he  a  valuahle  one,  as  I  deem  it  to  he,  we  should  do  all  in  our  power  to  assist  it.  The 
common  school-teacher  not  heing  trained  as  a  scientist,  it  he  comes  the  duty  of  those 
whose  thought  is  scientific  to  help  the  non-scientific.  A  great  many  of  the  teachers 
of  the  United  States  recognize  that  the  source  of  help  to  which  they  must  go  are 
the  men  scientifically  trained  as  experts  in  the  particular  subjects  in  which  they  are 
interested.  The  geographers  of  the  United  States  are  having  a  tremendous  demand 
upon  them  at  all  times  for  help  and  aesiBtance,  yet  they  are  so  few  that  their  work, 
important  as  it  is  in  certain  localities,  lacks  geographical  breadth  and  area. 

We  need  the  help  of  every  geographer  if  we  are  to  secure  an  immediate  improve- 
ment in  geographical  teaching.  First  we  need  to  persuade  the  superintendents  and 
those  in  authority  that  geography  is  a  science,  and  capable  of  giving  scientific 
training.  There  is  much  writing  and  talking  on  *'  What  is  Geography  ?  "  but  there 
is  less  on  what  it  can  do.  We  know  what  it  can  do,  and  we  need  to  prove  to  others 
the  strength  of  our  position  in  reference  to  this  subject. 

At  present  there  are  but  a  few  universities  in  this  country  where  geography  is 
taught  scientifically,  and  the  aid  from  the  scientists  must  therefore  be  given  to  all 
stsges  of  education,  from  the  earlier  to  the  more  mature  years.  Thid  assistance 
will,  as  I  have  said  before,  perhaps  secure  little  return  in  this  generation,  but  surely 
the  next  generation  will  profit  thereby. 

Therti  are  several  lines  in  which  scientists  can  help  in  geographical  work.  First 
and  foremost  is  the  necessity  that  geographers  should  publish  their  results  in  such 
a  form  and  in  such  a  place  that  teachers  can  make  use  of  them.  Much  that  is 
valuable  is  now  not  at  the  service  of  teachers,  because  buried  in  scientific  buUetins 
and  periodicals.  Furthermore,  many  of  our  geographical  results  are  given  to  the 
world  in  terms  unintelligible  to  the  lay  reader,  because  phrased  in  roundabout 
statements  or  unusual  words.  We  need  to  be  more  simple,  more  concise,  and  hence 
more  clear.  Teachers  cannot  afford  the  more  costly  scientific  publications,  and 
hence  there  is  need  that  scientific  geography  be  published  in  such  a  form  that 
teachers  may  have  access  to  it.  The  writer  has  endeavoured  to  do  his  little  in 
this  regard  by  publishing  a  journal  of  school  geography,*  which,  though  youthful, 
has  met  with  such  a  good  success  that  I  think  it  a  si^^n  of  the  times  and  of  the 
opportunities  of  the  times.  Our  psdagogical  papers  are  full  of  geographical  material, 
but  most  of  it  is  rubbish,  and  geographical  only  in  the  mind  of  the  writer  thereof 
or  by  courtesy.  Every  geographer  can  assist  in  this  good  work,  and  help  the 
papers  of  the  country  by  giving  them  accurate  facts. 

Yet  by  this  means  of  assistance  alone  teachers  may  become  loaded  with  a  mass 
of  facts,  dangerous  because  of  their  inability  to  apply  it  scientifically.  Hence 
scientists  can  do  much,  though  more  local  perhaps  iu  its  effect,  by  the  giving  of 
courses  of  definite  lectures  for  the  teachers  of  their  neighboarhood.  Much  is  bong 
done,  as  you  know,  in  this  way  abrosd,  and  something  in  this  country ;  but  we 
should  all  of  us  be  at  the  task,  for  in  combination  only  is  there  a  possibility  of 
success. 

Again,  our  schools  need  better  and  cheaper  maps,  more  and  better  models  and 
globes,  lantern  slides,  etc. ;  and  the  selection  of  these  should  be  managed  by 
scientific  men.  Much  credit  is  due  to  the  work  of  Mr.  B.  B.  Dickin-on  and  the 
Geographical  Association  of  Great  Britain.  Would  we  had  several  similar  centres 
of  geographical  information — geographical  information  bureaus,  if  you  will — in  this 
country  !     Here  is  a  chance  for  beneficial  help  that  needs  attenti  m  at  once. 


*  The  Journal  of  School  Oeography,  a  monthly  journal  devoted  to  the  interests  of 
the  common  school  teacher  of  geography.    Lancasti'r,  Pa.    One  dollar  a  year. 
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Ab  America  is  a  country  which  is  considered  practical,  we  can  help  our  cau^e 
by  showing  what  applied  geography  is.  If  the  geographers  of  this  country  and 
abroad  would  produce  more  publications  showing  the  relation  of  the  geographical 
conditions  to  history  and  progress,  to  literature  and  art,  to  human  conditions  of  all 
kinds,  the  science  would  be  helped,  and  the  common  people  would  soon  learn  to 
recognize  the  claims  of  geography  and  the  need  of  improving  the  teaching  of  it. 
Ph>f.  Charles  B.  Dryer,  of  Terra  Haute,  Indiana,  has  led  the  way  in  this  work  in 
this  country  by  his  recent  puhlications  of  his  Studies  in  Indiana  Geography,* 
and  I  hope  many  geographers  will  soon  follow  his  example  in  other  states. 

I  have  spoken  as  a  teacher  and  student  of  teaching,  and  have  tried  to  show 
some  of  the  helps  we  teachers  need  in  our  efforts  to  improve  geographical  teaching 
in  this  country.  So  far  as  I  know,  we  have  few  schools  where  geography  is  tanght 
in  accordance  with  the  plan  I  have  outlined  briefly.  The  number  is  increasing 
annually,  however,  and  there  is  an  ever-increasing  demand  for  teachers  of  the 
so-called  new  geography. 

Enthusiastically  interested  in  the  cauee  of  geography  as  a  geographer,  and 
recognizing  some  of  the  difficulties  that  teachers  have  to  deal  with,  I  have 
ventured  to  summarize  these  conditions  here,  that  they  may  receive  some  dis- 
cussion, and  I  hope  some  reco^ition.  I  appeal  to  you  all,  therefore,  whether  you 
be  from  across  the  water  or  not,  to  give  your  active  sympathy  and  cordial  co- 
operation in  the  vast  problem  which  awaits  us — the  improvement  of  geographical 
teaching  along  scientific  lines. 


THE  HIGHLAND  CONTROVERSY. 

Afteb  the  formal  meetings  of  the  Sixth  International  Geographical  Congress  came 
to  an  end,  a  number  of  excursioos,  organized  under  its  auspices,  set  out  under  duly 
authorized  leadership.     It  may  be  supposed  that  each  of  these  started  with  an 
equal  amount  of  energy,  for  the  distances  traversed  were  inversely  proportional  to 
the  members  constituting  them,  the  long-distance  excursion  to  the  remote  high- 
lands of  North-Western   Sutherlandshire   being   undertaken   by  one  member  of 
Congress  alone — Prof.  Penck,  of  Vienna.    Under  the  guidance  of  Mr.  John  Hume, 
Prof.  Penck  explored  many  of  the  more  important  districts  very  thoronghly, 
favoured  by  exceptionally  good  weather ;  the  results  of  bis  observations  are  to  be 
found  in  a  recently  published  paper,  which  must  be  regarded  as  a  very  striking 
contribution  to  what  is  already  a  very  voluminous  literature,  one  which  seems 
not  unlikely  to  add  yet  another  to  the  many  *' heresy-hunts "  which  have  from 
time  to  time  beset  this  troubled  region. f 

Taking  up  the  matter  from  the  wide  standpoint  of  mere  earth-structure.  Prof. 
X'enck's  attention  is  first  concentrated  on  the  conditions  under  which  the  Torridon 
iuindstones  were  laid  down  upon  the  Archasan  gneiss,  and  the  first  part  of  his  paper 
Consists  of  a  careful  examination  of  the  appearances  observed  along  the  line  of 
junction  of  these  two  formations.  The  structure  of  the  Tonidon  breccias,  as  seen, 
for  example,  on  the  south  side  of  Loch  Turridoo,  on  Loch  Maree,  and  at  the  Gair- 
locb,  and  the  characteristic  forms  of  the  scrface  of  the  gneiss  near  Quinag,  Loch 

*  *  Studies  in  Indiana  Geography.'  By  Charles  R.  Dryer.  laland  Publishicg 
Co ,  Terre  Haute,  Ind ,  1897.    Pp.  1 13. 

f  ♦*  Geomorphologische  Probleme  aus  Nord-west  Schottland."  Von  Albrecht  Penck. 
ZeU9chrifi  der  OetelUehafi  fUr  Erdhunde  zu  Btrlin,  Band  xxxii.  (1897),  No.  8,  pp. 
146-191. 
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Assyot,  and  eldewhere,  are  rigorously  examined  for  traces  of  BubcnariQe,  lacusiriDe, 
or  even  glaoial  conditions,  and  compared  with  deposits  known  to  Lave-  been  laid 
down  in  any  one  of  these;  but  in  each  Prof.  Penck  finds  them  waotiog.  Then 
follows  an  inquiry  into  possible  formation  by  the  erosion  of  pre-Tonidonian  moan 
tains  by  running  water,  but  here  again  the  evidence  is  unsatisfactory;  and  the 
surface  appearances  of  tbe  gneiss  and  the  texture  of  the  lower  Torridoa  beds  can 
only  be  accounted  for  by  supposing  the  existence  of  a  dry  continental  climate, 
the  main  erosive  agents  being  large  changes  of  temperature,  wind,  and  occasional 
torrential  rains  of  the  ''cloud-burst"  order.  Comparing  the  situation  i^ith  that 
now  to  be  found  in  the  wadis  of  the  Sinai  peninsula,  recently  examined  and 
described  by  Dr.  J.  Walther,  and  photographed  by  Dr.  Natterer,  this  view  is 
confirmed,  and  Prof.  Penck  concludes  that  the  Torridon  sandstones  were  in  the 
first  place  laid  down  under  arid  conditions  on  a  base  which  had  never  previously 
sunk  to  sea-level. 

As  time  went  on  the  climate  became  moister,  for  the  Torridon  sandstone,  like 
the  Dala  quartzite  of  Sweden  corresponding  to  it,  bears  trsces  of  river-erosion, 
and  with  the  beginning  of  the  Cambrian  period  the  sea  iuvaded  the  whole  region, 
bringing  with  it  a  highly  organized  fauna  of  obviously  foreign  origin — only,  how- 
ever, after  tbe  formation  of  the  most  typical  **  plane  of  marine  erosion  "  known  to 
the  European  continent,  involving  the  removal  of  a  great  part  of  the  deposits 
laid  down. 

Tl)c  second  part  of  Prof.  Penck's  paper  deals  with  the  bewildering  problems  of 
the  Ben  More  and  Moine  thrust-plane^  and  here  we  are  confronted  with  a  long 
and  closely  reasoned  argument  very  difficult  to  describe  in  brief,  partly  because  of 
its  escientially  complex  nature,  and  partly  because  it  treats  of  matters  of  geomor- 
phology  which  are  commonplace  to  students  of  Prof.  Peock^s  great  treatise,  but  are 
not  }et  sufficiently  familiar  here  to  have  established  EDglish  equivalents.  The 
simplest  way  seems  to  be  to  reverse  the  order  followed  by  Prof.  Penck,  and  to 
discuss,  as  it  were  backwards,  the  formation  of  the  type  of  mountain  ranges 
produced  by  folding  or  bending  of  strata  which  have  been  laid  down  as  horizontal 
sedimentary  beds.  These  bends  or  folds  are  assumed  to  be  ultimately  due  to 
shrinkage  of  the  globe  as  a  whole,  producing  lateral  pressure,  and  consequeut 
irregularities  of  yielding  uear  the  outer  circumference.  But  tbe  minute  and 
accurate  geological  surveys,  which  alone  afford  reliable  information  about  the 
occurrence  of  such  irregularities,  are  too  small  in  number  and  too  restricted  in 
area  to  present  the  phenomena  in  anything  like  completeness ;  hence  it  is  necesr 
sary  to  fall  back  on  experiment  on  the  small  scale,  a  proceeding  more  than  usually 
risky  with  so  many  uu known  quantities.  Up(»n  the  observed  changes  in  thickness 
and  density  of  strata  kcown  to  have  been  subjected  to  strains  of  the  given  type. 
Prof.  Penck  bases  calculations  which  lead  to  the  result  that  tbe  deformations  to 
be  considered  are  restricted  to  a  small  thickness  of  stiata  near  the  surface  of  the 
earth;  and  it  is,  as  usual,  assumed  that  the  rigidity  of  those  strata  decreases 
from  the  surface  downwards.  The  experiments  of  Cadell,  Willis,  Furchheimer, 
and  others,  in  which  beds  of  sand,  plaster  of  Paris,  etc.,  arranged  so  as  to  be  more 
and  more  plastic  from  above  down  wards  a^^d  resting  on  a  rigid  surface  of  wood, 
were  subjtcted  to  lateral  pressure,  ard  therefore  t3  be  accepted  as  in  some  degree 
representing  the  conditions  under  which  the  '-fold"  type  of  disturbance  has 
actually  taken  phce. 

Prof.  Peiick  devotes  a  section  to  an  elaborate  discussion  of  these  expeiimentF, 
and  although  he  admits  that  tbe  line  of  investigation  has  not  yet  been  exhuubted, 
he  finds  that  the  normal  disturbance  is  as  follows:  Lateral  tbrust  produces — 
<1)  a  surface  layer  of  simple  sliding,  without  distortion  (Ueberschi^ungen  ohne 
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AustDoIzungen);  (2)  an  intermodiate  layer  of  fldiog  and  dislocation  recognisable 
by  rotation  and  iuversion  of  strata  (Faltung  mit  FcUtungverwer/ungen,  kenntlich 
dwrth  Auawahungen  und  Vmkehrungen  der  Sckichtfotge) ;  and  (3)  a  layer  of  quit^ 
plastic  material  with  primary  sliding  without  rotation  or  inversion  (ein  Niveau 
mit  primdren  Uebenchuhungen  ohne  Atuutfolzungen  und  Schichtumkehrungen). 

The  conditions  represented  by  the  surface  layer  are  naturally  exposed  only 
where  there  has  been  little  denudation,  and  we  are  referred  to  the  North  German 
plain,  where  a  gently  undulating  surface  is  succeeded,  at  no  great  depth  below  the 
surface,  by  an  extraordinarily  involved  series  of  rocks,  very  puzzling  to  decipher. 
The  seoond  layer,  contorted  and  faulted  so  as  almost  to  defy  analysis,  is  laid  bare  in 
the  Appalachian  range,  and  in  the  Alps ;  a  double  fold  peculiarly  characteristic 
forming  the  Gldrus  Alps,  here  specially  described.  The  third  and  last  layer, 
exposed  by  practically  debtructive  denudation,  is  represented  by  the  great  thrust- 
planes  of  the  north-west  highlands  of  Scotland.  Each  of  these  layers,  as  is  indicated 
by  the  experiments,  glides  almost  insensibly  into  the  one  next  to  it.  Prof.  Penck 
here  specially  describes  his  personal  examination  of  the  second  and  third. 


TO  FIND  THE  ANGLES  FROM  THE  VERTEX  OF  THE  MOON 
FOR  AN  OCCULTATION  PREDICTED  BY  MAJOR  GRANT'S 
APPROXIMATE  METHOD.* 

By  E.  A.  KEEVES,  F.RA.S. 

Jx  the  number  of  the  Geographical  Journ^ul  for  June,  1896,  there  appeared  an 
excellent  paper  by  Major  S.  C.  X.  Grant,  r.e.,  in  which  he  describes  his  graphic 
and  very  practical  method  of  predicting  the  circumstances  of  an  occultation  with 
sufficient  accuracy  for  the  purposes  of  an  explorer.  This  method,  although  it  does 
xiot  attempt  at  great  precision,  will,  with  moderate  care  in  working,  enable  a  person 
to  determine  whether  an  occultation  which  is  given  in  the  *  Nautical  Almanac  ' 
Mill  be  visible  in  any  place  on  the  Earthed  surface  of  which  the  latitude  and  ap- 
proximate  longitude  is  known,  and,  if  so,  will  give,  within  a  few  minutes,  t  le  time 
of  its  occurrence.  It  also  provides  the  means  of  aecertaining  the  angle,  as  measured 
from  the  north  point  of  the  moon,  of  immersion  and  emersion.  Unless,  however, 
nn  equatorially-mountetl  telescope  shouli  happen  to  be  used,  which  can  rarely  be 
the  case,  it  is  impossible  to  say,  with  anything  like  certainty,  where  the  north 
point  of  the  moon  is.  What  an  explorer,  who  usually  carrier  a  telescope  with  the 
ordinary  alt-azimuth  mounting,  requires  is  some  means  of  finding  the  angles  of 
immersion  and  emersion  from  the  vertex  of  the  moon,  and  the  following  is  a  simple 
method  of  approximately  ascertaining  these  angles. 

Upon  the  diagram  showing  the  circumstances  of  the  occultation  already  plotted 
accordiog  to  Major  Grant's  method,  the  positions  of  the  moon's  centre,  as  efifected 
by  paraUax,  at  the  whole  hours  selected,  and  at  immersion  and  emersion,  are 
shown,  and  the  perpendicular  lines  on  the  paper  represent  the  celestial  meridians, 
or  lines  running  in  a  true  north  and  south  direction. 

In  the  example  here  given,  let  it  be  supposed  that  we  require  to  find  the 
approximate  angle  from  the  vertex  at  immersion,  which  it  has  been  ascertained 
will  take  place  at  10*^  19°".    The  nearest  hour  to  this  is,  of  course,  10**,  for  which 


•*  An  appendix  to  Major  S.  C.  N.  Grant's  Approximate  Method  of  predicting  the 
('ircumstances  of  un  Occultation  (Geog.  Jour.^  vol.  vii.  p.  649). 
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we  have  found  the  pBrallftx  in  declination  to  be  16'  49",  and  the  pArallftz  ia  right 
aaceDiioD,  36'  IS".  With  these  qiiBotitiet  we  cut  turn  to  the  diagrmm  (oomapond- 
ing  with  the  secoad  in  Major  Grant's  pkper)  and  proceed  m  fbllona:  Htrk  off  on 
the  diagram  the  true  position  of  the  mooD  at  the  time  of  immeraion  by  mean*  of 
the  parallaxes  in  declination  and  right  arceoBion  previously  found,  thus  :  Takings 
as  before,  each  small  square  on  the  diagram  to  represent  one  minute  of  ace,  mark 
off  the  required  number  (I6|  nearl;),  counting  up  from  the  apparent  place  cf  the 
moon  at  Immeruon  (10"  t9°<).  (We  count  up  in  this  case,  as  the  tine  declination 
of  the  moon  is  further  north  than  the  prepared  or  apparent  declination  i  if  the 
opposite  had  been  the  caae,  we  iihould  count  down.)    Make  a  mark  at  this  pMat, 


and  then  count  off  to  the  raat  or  west  (Itft  or  right)  the  numlior  of  sqnarea  and 
[orta  of  Equarea  equal  to  the  niinules  and  seconde  (in  arc)  in  the  parallax  in  right 
Mcenuon  for  the  6rst  hour  (10"),  also  previooaly  computed,  and  mark  this  spot 
clearly.  This  is  ahonn  by  F.  (When  the  hour  angle  is  west  count  off  tu  the  lelt, 
and  when  east  to  the  right,  of  the  north-and-south  line  paaejug  through  the 
moon's  apparent  place  at  immersion.)  This  point,  F,  will  approsimately  r^re- 
sent  the  true  place  of  the  moon  at  immersion.  Kext,  with  a  ruler  on  the  point  F 
and  the  apparent  place  of  the  moon  at  immersion,  G,  draw  a  line,  PO,  connecting 
these  two  points.  Then  PG  represents  a  portion  of  a  great  circle  passing  through 
the  moon's  centre  and  the  zenith ;  and  the  angle  FGC  is  the  apgle  of  Immersion, 
measured  from  the  vertex  of  the  moon. 
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To  find  the  angle  at  emersion,  all  that  is  required  is  to  go  through  the  same 
proo6B8  again,  usiDg  the  parallaxes  worked  out  for  the  next  hour  (ll*"),  aud 
measoring  from  the  moon's  apparent  place  at  emersion. 

When  the  parallaxes  in  decliQation  and  right  ascensioD  do  not  vary  much 
between  the  two  hours  for  which  they  have  been  ascertained  by  Major  Grant's 
method,  it  will  be  near  enough  for  practical  purposes  to  use  the  quautities  as  they 
are  worked  out  for  the  nearest  hour  without  applying  any  correction  for  the 
change  during  the  elapsed  interval  of  time ;  but  when  the  difference  is  consider- 
able, a  correction  should  be  made,  which  can  be  done  very  readily  by  applying  the 
proportional  part  for  the  elapsed  interTal,  ascertained  by  means  of  the  change  in 
<nie  hour,  which  is  already  given.  Then,  with  these  corrected  parallaxes,  turn  to 
the  diagram  and  proceed  as  previously  described.  The  resulting  angle  from  the 
vertex  in  the  present  case  would,  of  course,  be  nearer  the  truth  if  this  correction 
had  been  made;  but  the  difference  is  only  about  2^,  which,  from  a  practical  poiot 
of  view,  is  imimportant. 

The  angles  from  the  vertex  can  be  found  in  this  way  in  a  few  minutes,  and, 
^though  the  results  may  not  be  exact,  they  are  quite  near  enough  for  the  pur- 
jnses  of  an  explorer,  who  only  wants  to  know  at  what  part  of  the  moon's  disc  to 
direct  his  telescope.* 

The  last  four  lines  of  the  calculation  should  therefore  be  altered  as  follows : — 

Star's  right  ascension         :V'  20"'  45»  Declination  ...    23^  26'  41"  N. 

Moon  at  IS*"      3^  29-  28^  Declination  .  .     23^    9'  14"  N. 


Difference  in  time       ...  17" 

arc  ...  4' 15"  17  27" 


♦»  *i 


A  diagram  drawn  in  accordance  with  the  calculation  as  printed  in  Major  Grant's 
^per  shows  that,  since  the  circle  drawn  from  the  star  as  centre,  with  a  radius  equal 
to  the  moon's  semi-diameter,  does  not  cut  the  line  of  motion  of  the  moon's  centre, 
no  occultation  would  take  place. 


THE  GEOGRAPHICAL  ASSOCIATION. 

The  Annual  Meeting  was  held  in  the  hall  of  the  Society  of  Arts,  on  December  23, 
Mr.  Douglas  W.  Freshfield,  President,  in  the  chair.  The  Annual  Report  dn9w 
attention  to  the  important  step  taken  by  the  Victoria  University  in  making  geo- 
graphy a  University  subject,  by  including  it  in  the  Prelimioary  Examination  in 
place  of  physiography.  Reference  was  made  to  the  appearance  of  Dr.  H.  R.  Mill's 
moat  useful  book, '  Hints  to  Teachers  and  Students  on  the  Choice  of  Geographical 
Books,'  a  work  undertaken  at  the  special  request  of  the  Committee.  Applications 
for  a  Syllabus  of  geographical  teaching  having  been  from  time  to  time  received,  the 
Committee  had,  after  much  consideration,  decided  to  print  and  circulate  for  criticism, 
(1)  a  general  syllabus  for  Secondary  schools  ;  and  (2)  a  scheme  of  stndy  setting  forth 
the  minimum  of  geographical  knowledge  that  might  fairly  be  required  of  a  boy  on 
leaving  the  Preparatory  school  at  the  age  of  fourteen.  The  first  experimental  copies 
of  coloured  lantern  slides^  made  by  a  new  process,  on  which  the  hon.  secretary 


^  On  the  diagram  at  the  end  of  Major  Grant's  paper,  the  position  of  the  star,  S, 
has  been  erroneoasly  plotted,  and  to  bring  the  calculation  in  his  paper  in  harmony 
with  the  diagram,  we  must  assume  the  right  ascension  and  declination  of  the  star 
occulted  to  be  S»»  29'"  45«  and  23®  2G'  41"  X.  respectively. 
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bad  been  engaged  daring  tbe  past  twelve  montb?,  bad  been  approved  by  tbe 
Committee,  and  it  was  expected  tbat  some  of  tbe  new  slides  would  soon  be  ready 
for  use.  Specimens  of  tbe  first  four  maps  of  tbe  seiies  of  Autograph  Hand-mapSj 
designed  to  take  tbe  place  of  tbe  unsatisfactory  outline  and  memory  maps  in 
common  use,  were  exbibiteil  at  tbe  meeting,  and  it  was  stated  tbat  tbey  would 
sbortly  be  obtainable  from  tbe  publisber.  Arrangements  were  being  made  witb 
Prof.  Dodge,  of  tbe  Teacbers*  Collogc,  New  York  City,  for  making  bis  Jwtmdl  of 
School  Geography  better  known  in  this  country,  and  for  supplying  occasional  papers 
and  notes  of  special  interest  to  Britisb  teacbers.  Finally,  tbe  Committee  bad  tbe 
pleasure  of  announcing  that  Mr.  Douglas  W.  Fresbfield,  late 'Hon.  Secretary  of 
tbe  Boyal  Geograpbical  Society,  bad  accepted  tbeir  invitation  to  become  tbe  first 
President  of  tbe  Association. 

In  moving  tbe  adoption  of  tbe  Report,  Mr.  H.  J.  Mackinder,  Reader  in  Geo- 
grapby  at  Oxford,  said  tbat  it  was  a  record  of  solid  work  and  progress  in  a  variety 
of  ways,  wbicb  would  compare  favourably  witb  tbe  results  of  any  previous  year. 
He  was,  however,  disposed  to  question  tbe  advisability  of  getting  geograpby  recog- 
nized in  tbe  entrance  examinations  at  tbe  Public  schools.  To  do  so  migbt  seem  to 
suggest  tbat  geograpby  was  an  elementary  subject,  wbicb  migbt  be  laid  aside  wben 
a  boy  left  the  Preparatory  scbool.  He  also  doubted  wbether  it  was  desirable  to 
issue  any  general  syllabus  at  all.  A  bad  teacber  might  wisb  to  bave  a  syllabus 
prescribed,  but  the  inevitable  tendeocy  would  be  to  stereotype  teaching  and  dis- 
courage all  originality;  and  tbe  evil  would  be  greater  in  |roportion  to  tbe 
authority  witb  wbicb  the  syllabus  was  invested.  Witb  this  word  of  warning, 
be  congratulated  the  Committee  on  tbe  work  they  had  dooe^  and  wished  tbem 
success  in  tbe  future.  The  motion  was  seconded  by  Mr.  A.  C.  Bartbolomew, 
Reading,  and  carried,  as  was  also  the  adoption  of  tbe  treasurer's  report. 

Tbe  officers  and  committee  for  1898  having  been  elected,  tbe  Chairman  gave  a 
abort  address,  in  wbicb  be  traced  tbe  steps  taken  by  tbe  Council  of  tbe  Royal 
Geographical  Society  during  the  last  eleven  years  to  improve  the  position  of  geo- 
graphy in  the  educational  syotem  of  the  country.  Their  more  recent  policy  bad 
been  to  teach  the  teachers,  and  this  had  borne  fruit  in  the  excellent  work  done  by 
Mr.  Mackinder  at  Oxford  and  Reading  and  in  London.  The  Council  was  not, 
however,  an  educational  authority,  nor  hod  it  much  practical  acquaintance  with 
the  details  of  teaching.  For  this  reason  it  ought,  he  considered,  to  be  glad  to  see 
its  efiforts  supplemepted  by  tbe  Geograpbical  Association,  which  bad  originated 
independently  among  tbe  Public  school  masters  themselves,  witb  aims  tbat  were 
not  too  ambitious,  but  thoroughly  practical.  After  mentioning  some  of  the  ways 
in  which  the  Association  could  do  useful  work,  he  spoke  of  the  need  for  class-books 
of  a  literary  character — books  like  Huxley's  ^  Physiography/  which  could  be  read 
with  pleasure  for  tbeir  style  as  well  as  for  tbeir  substance;  and,  in  conclusion,  be 
acknowledged  the  support  and  encouragement  which  the  Association  had  received 
from  the  Royal  G^grapbical  Society  and  the  Royal  Colonial  Institute. 

Dr.  H.  R.  Mill,  Librarian  of  the  Royal  Geograpbical  Society,  then  gave  a  lecture 
on  ''Some  Hints  on  teaching  Geography,''  illustrated  by  a  great  variety  of  original 
lantern  slides  of  maps,  diagrams,  and  scenery.  Alluding  to  the  remarkable  ignorance 
of  geography  that  prevailed  in  this  country,  he  said  it  was  not  a  subject  which  could 
be  learned  merely  by  reading.  Another  widespread  delusion  was  the  superstitious 
reverence  for  the  supposed  accuracy  of  geographical  facts.  But  these  were  not  like 
tbe  facts  of  mathematics,  and  teacbers  should  deal  witb  round  numbers,  as  being  really 
representative.  Geography  had  been  well  defined  as  '*  tbe  Science  of  Distributions,'* 
and  he  threw  upon  tbe  screen  a  series  of  maps  specially  prepared  to  illustrate  ''dis- 
tributions "  of  various  sortFi  from  rainfall  to  reli^^ions.    Perhaps  the  most  important 
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hint  he  oould  give  them  was  that  geography  must  not  be  taught  by  any  hard  and 
fast  method.  In  fact,  every  intelligent  teacher  might  have  his  own  method.  Greo- 
graphy  touched  on  so  many  other  sciences,  on  so  many  human  interests,  that  any 
teacher  with  a  hobby  or  a  natural  aptitude  for  any  study  could  find  some  avenue  of 
approach  which  would  enable  him  to  enter  enthusiastically  into  the  subject,  and 
from  which  as  a  centre  he  could  teach  all  that  the  pupil  required  to  know. 

The  lecture  was  followed  with  keen  interest  by  the  representative  hodj  of 
teachers  present,  and  the  proceedings  closed  with  a  vote  of  thanks  to  the  chairman 
and  lecturer,  proposed  by  the  Rev.  J.  LI.  Dove,  Haileybnry,  aud  seconded  by  Dr. 
A.  V.  MarkoflF. 


THE  UPPER  NILE. 

So  many  conflicting  reports  with  respect  to  the  operations  of  French- 
exploring  parties  in  the  valley  of  the  upper  Nile  have  recently  been 
put  in  circulation,  that  it  is  worth  while  to  present  a  concise  state- 
ment of  what  really  seems  to  have  happened,  as  far  as  can  be  jiidgedl 
from  the  scanty  information  available. 

When  the  French,  in  1894,  had  compelled  the  anthorities  of  the 

Congo  State  to  withdraw  to  the  south  of  the  Mbomu  river,  and  to 

abandon   the   greater  part  of  the  vast  territory  of  which   they   had 

Becared   a  lease  from  the   British  Governmeat,  preparations  were  set 

on  foot  for  occupying  not  only  the  countries  of  the  Azande,  or  Njam- 

Hyam  chiefs,  within  the  basin  of  the  Congo,  but  also  to  extend  French 

infloence  beyond  the  watershed,  to  the  old  Egyptian  province  of  Bahr- 

^l-ghazal  and  the  upper  Nile.     The  scheme  proposed  st-ems  to  have 

l)een  of  a  most  ambitious  nature,  if  the  French  Press    can  be  looked 

Xiprin  as  the  exponent  of  the  actual  intentions  of  the  French  Govern- 

xnent.     Captain  Liotard,  who  had  been  appointed  commissioner  of  the 

Sfboma  valley,  was  to  have  pushed  on  to  Meshra-er-Bek,  where  he  was 

^  have  embarked  for  Fashoda,  an  important  post  on  the  White  Nile- 

lield  by  the  forces  of  the  Khalifa,  whilst  a  friendly  force  of  Abyssinians, 

led  by  the  Marquis  de  Bonchamps,  was  to  have  moved  npon  the  same 

place  from  the  eastward.   Captain  Liotard  was  reported  to  have  occupied* 

Heshra  on  Jnly  25,  whilst  the  Abyssinian  force  is  stated  to  have  left; 

tJie  Lega  country  on  July  22.      This  combined  advance  would  thus- 

appear  to  have  been  timed  most  admirably,  so  far  as  French  interests^ 

^re  concerned. 

But  months  have  elapsed  since  then,  and  no  information  whatexer 
lias  been  received  in  confirmation  of  these  favourable  reports.  Captain- 
liiotard,  starting  from  Bangasso,  made  his  way  up  the  Mbomu,  and 
claimB  to  have  secured  the  adhesion  of  the  Azande  sultans  Eafai  andi 
Semio.  He  reached  the  river  Sue  (Swe),  where  he  built  and  garrisoned 
Fort  Hossinger.  Supplies  failing  him,  he  was  compelled  to  turn  back,. 
and  in  June  last  occupied  Dem  Soliman,  the  old  zeriba  of  Ziber  Pasha. 
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The  expedition  imder  Captaiu  Marcband,  wMch  was  ti>  support  this 
forward  movement,  arrived  at  Bangasao  ia  April  or  May.  His  fbtoe  ^raa 
-considerable,  for,  in  addition  to  twelve  Europeans,  he  had  with  him 
several  comi>anieB  of  coloared  troops.    A  steam-launoh,  the  Faidkerbe,  waB 


•carried  on  the  heads  of  porters,  in  pieees,  as  were  also  four  steel  barges, 
A  sinaller  launch,  the  Jacques  d'Vzea,  was  to  follow.     Progress  ^ong  the 
Hboniu  ]>roved  difficult,  not  only  because  of  the  iihyaioal  featuiea  of  the 
country,  much  of  which  is  flooded  at  that  time  of  the  year,  bat  also  ' 
because  of  the  nnwiUingneas  of  the  porters,  who  deserted  whenever  an  - 
opportunity  offered.     This  need  hardly  be  wondered  at,  for  we  learn,  on  - 
the  authority  of  one  of  the  members  of  the  expedition,  that  these  men  wera^ 
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forcibly  impressed  into  the  servica  of  the  expedition,  and  received  no 
pay.  NotwithstandiDg  these  difficulties,  Captain  Marchand  reached  the 
Sne  (Swe),  in  Tambura's  country,  on  Angust  27.  Leaving  Captain 
Germain  and  Lient.  Dye  in  charge  of  the  station,  he  started  himself 
on  a  reconnaissance  in  the  direction  of  Bumbek,  whilst  Lieut.  Mangin 
was  sent  down  the  Sae  to  Fort  Hossinger. 

Since  then  no  direct  news  from  the  expedition  has  been  received — ^at 

all  events,  none  has  been  made  public.     We  learn,  however,  that  Captain 

Germain  has  returned  to  Bangasso  with  orders  to  take  up  the  Jacques 

(TUzes.     Captain  Liotard,  who  came  to  Semio's  on  September  11,  koew 

apparently  nothing  about  a  disaster,  which,  aooordiug  to  native  rumour, 

had   overtaken   Captain   Marchand*s  ex()edition.      A    similar    rumour 

reached  the  Khalifa's  camp  at  Omdurman,  and  was  brought  to  Europe  by 

Soliman  Bey  linger,  an  Austrian  in  his  service,  who  was  interviewed  at 

Conatantinople  in  October  last.     The  latest  report  is  that  the  expedition 

was  cut  to  pieces  at  Tombo's,  and  that  only  one  of  the  officers  succeeded 

in  making  his  escai>e.     Tombo  is  the  name  of  an  Azande  sultan,  whose 

aon,  Ngongo,  in  Dr.  Junker's  time,  resided  at  a  ])lace  in  lat.  5°  25'  N., 

long.  28°  10'  E.,  about  30  miles  to  the  east  of  the  locality  where  Captain 

Ifarchand  is  reported  to  have  reached  the  river  Sue. 

Our  sketch-map  shows  the  localities  mentioned  in  connection  with 
'these  French  expeditions,  and  their  relative  positions  with  reference  to 
other  places  in  the  Sudan.  Fort  Lubwa,  where  Captain  Macdonald  is 
lidding  at  bay  the  mutinous  Sudanese,  lies  far  to  the  south,  on  the 
BboreB  of  the  Victoria  Nyanza.  The  receot  expansion  of  Egypt  on  the 
tapper  Nile  is  likewise  indicated.  Kassala  was  taken  over  by  Colonel 
f  arsons  on  December  25,  and  since  then  the  garrisons  of  the  Khalifa 
Kave  been  expelled.  The  Egyptians  now  hold  the  valley  of  the  Nile  as 
liigh  up  as  the  Atbara,  and  the  whole  of  the  region  to  the  cast  of  that 
^ver,  iucluding  the  countries  of  the  Bisharin  and  Iladendoa.  They 
bave  pnshed  to  within  200  miles  of  Khartum. 
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EimOPE. 

The  Climate  of  I^ondon. — At  a  recent  meeting  of  the  Koyal  Meteorological 
(^iety,  Mr.  K.  C.  Mossman,  of  Edinburgh,  read  the  second  of  an  important  series 
of  papers  he  is  preparing  on  the  meteorology  of  London.  This  communication 
Y*efers  to  the  seasonal  variations  of  the  phenomena  classed  as  "  non-instrumental," 
«nd  the  period  under  investigation  extends  from  the  year  1763  to  1896.  A  series 
of  frequency  curves  has  heen  deduced  from  the  long-period  averages,  and  a  numher 
of  points  of  interest  are  hrought  out.  Thunderstorms  show  a  maximum  frequency 
from  the  beginnlDg  of  June  to  the  middle  of  August,  and  a  minimum  between 
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October  and  March.  During  January  fogs  ara  considerably  above  the  average  ia 
number,  but  they  dimininh  rapidly  after  the  middle  of  February^  falling  to  a 
minimum  at  the  beginning  of  July ;  a  marked  increase  takes  place  dating 
September,  and  the  maximum  occurs  between  November  5  and  24.  Snow  £ftlls 
most  frequently  just  after  New  Year,  often  also  in  the  beginning  of  March  ;  there 
is  a  curious  increase  in  snowstorm  frequency  about  the  middle  of  April — at  the 
time  of  the  "  borrowing  days  **  (Old  Style),  and  an  equally  remarkable  decrease  at 
the  beginning  of  December,  where  there  is  a  mild  stormy  period  of  exceedingly 
regular  occurrence.  Storms  are  most  frequent  at  the  end  of  January,  and  most 
rare  in  August.  The  obaervations  go  directly  against  the  belief  in  increased  storm- 
frequency  at  the  vernal  equinox,  and  a  little  support  given  to  equinoctial  gales  in 
the  autumn  is  more  apparent  than  real,  as  the  equinox  marks  the  beginnipg  of  a 
transition  stage  from  summer  to  winter  conditions. 

The  Horwegian  Fishing-grounds. — We  have  received  from  the  author, 

Dr.  Johan  Hjort,  copies  of  an  important  paper  on  the  oceanography  and  biology  of 
the  Norwegian  fishing-grounds,  reprinted  from  the  Videnskabsselskabeis  Skri/ter, 
and  also  republished  in  English.  The  greater  part  of  the  paper  is  devoted  to  a 
discussion  of  the  relations  existing  between  such  food  fishes  as  herring,  cod,  and 
mackerel,  to  their  "  prey,"  now  usually  known  by  the  general  tide  Plankton,  and  is 
therefore  not  strictly  geographical.  It  is  shown,  however,  that  of  the  two  distinct 
herring-fishing  seasons  in  Norway,  the  one  occurring  in  spring  is  due  to  the  herring 
coming  into  shallow  water  to  spawn,  while  the  summer  fishing  is  due* to  their 
coming  inshore  in  search  of  food ;  and  the  success  or  failure  of  these  fishings  is 
shown  to  be  directly  traceable  to  the  oceano^raphical,  ultimately  to  the  meteoro- 
logical conditions :  at  one  season  the  fishing-grounds  may  be  inundated  with  warm 
salt  water  favourable  to  the  fish,  at  another  with  cold  fresh  water,  which  they 
avoid  by  keeping  out  to  sea  or  remaining  at  inaccessible  depths.  Dr.  Hjorfs  work 
is  of  great  importance  as  affording  further  proof  of  the  validity  of  the  methods 
introduced  by  the  Swedish  investigators,  and  the  propriety  of  extending  their 
application  to  such  comparatively  open  areas  as  the  **  letids  "  on  the  western  coasts 
of  Norway.  Dr.  Hjort's  observations  began  in  August,  1893,  simultaneously  with 
those  of  the  other  nationalities  concerned  in  the  international  survey  of  the  North 
Sea,  and  this  paper  brings  him  up  to  February,  1895.*  The  British  observation?, 
begun  at  the  same  time,  ceased  in  May,  1894 ;  but  there  is  little  doubt  that  the 
methods  of  investigation  would  apply  equally  to  our  own  fisheries. 

Hew  Austrian  Geographical  Publication.— We  have  received  the  first 

number  of  a  Oeographischen  Jahreshericht  uber  Oesterreich,  which  has  lately  been 
issued  under  the  auspices  of  the  Austrian  Ministry  of  Education,  and  editorship  of 
Dr.  R.  Sieger,  of  Vienna.  The  object  of  the  new  publication,  in  the  preparation  of 
which  Dr.  Sieger  has  been  assisted  by  a  number  of  well-known  geographers^  is  to 
present  a  general  view,  from  a  strictly  geographical  standpoint,  of  the  most  im- 
portant works  which  have  appeared  during  each  successive  year  on  Austria  or  any 
parts  of  that  country,  whether  independently  or  in  periodical  publications.  It  is 
not  a  mere  bibliography,  but  the  notices  which  are  given  of  the  various  works 
enable  a  clear  idea  to  be  gained  of  the  general  nature  of  their  contents,  especially  in 
the  case  of  those  which  are  not  widely  accessible.  Although  naturally  the  greater 
number  of  entries  refer  to  works  published  iu  Austria,  foreign  works  are  alro 
included.  The  entries  are  classified  geographically,  the  first  part  dealing  with 
general  works,  the  second  with  those  relating  to  special  district?,  under  the  four 


♦  A  second  shorter  paper,  published  quite  recently  in  Naturen,  contains  observations 
and  discussion  for  1896  and  the  first  quarter  of  1897. 
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he^ings:  (1)  Alpine  provinces;  (2)  Karst-landg  and  Adriatic;  (3)  Sudetian 
proTincee ;  (4)  Karpatbian  provinces.  In  the  choice  of  works  to  be  noticed,  Dr. 
Sieger  haa  considered  the  practical  interests  of  geographers,  and  the  publication 
should  be  of  much  help  to  all  students  of  the  geography  of  Austria,  both  in  the 
country  itself  aud  abroad.  The  present  i^ue  deals  wiih  1894,  but  ic  is  hoped  in 
future  to  diminish  the  internal  between  the  date  of  the  works  revi  :wed  and  the 
appearance  of  the  Jahresbericht, 

The  Population  of  St.  Petersburg. — In  the  last  issue  of  the  Jzvestia  of  the 
Ruaaian  Geographical  Society  (1897,  vol.  lii.),  Prof.  L  I.  Wilson  gives  a  very  interest- 
iog  review  of  the  reaulta  obtained  by  the  last  census  of  St.  Petersburg.    The 
immense  work   of  collecting  and  verifying  the  censu;}  buUetios  was  done  by 
2800  pel  sons — of  whom  only  a  few  were  paid  in  the  remotest  parts  of  the  town, 
the  remainder  being  unpaid  volunteers,  amongst  whom  were,  497  military  ofiQcers, 
S5i  civil  service  ofiBcials,  1024  students  of  the  university  and  the  military  high 
schools,  and  603  other  persons.    The  number  of  volunteers  was  so  great  that  only 
part  of  those  who  offered  their  services  could  be  accepted.    Oq  February  9,  1897, 
Cbe  population  of  St.  Petersburg  was  1,267,023,  of  whom  134,346  were  in  the 
suburbs  recently  annexed  to  the  capital.    The  growth  uf  population  in  St.  Peters- 
burg was  as  follows  (without  the  just-mentioned  suburbs)  : — 

December  22, 1869  767,968 

„     ^'v  l^ol      •••     •••     •••     ••■     •••     •••      Ov>1,o(Jq 

27,1890  954,400 

February    9,1897  1,132,677 

"ll'he  surplus  of  births  above  deaths  biuce  1890  having  only  been  28,000,  the 
^S^o^^^  of  St.  Petersburg  is  chiefly  due  to  immigration.  The  periphery  of  the 
"^own  and  the  suburbs  show,  of  course,  the  greatest  increase.  The  peasants,  who 
^some  to  the  capital  for  work  without  ceasing  to  belong  to  the  peasant  class,  make 
€7  per  cent,  of  the  population  (72  per  cent,  in  the  suburbs).  The  proportion  of 
^xvomen  is  836  womea  per  each  1000  men  in  the  town,  and  only  743  in  the 
^^uburbs. 

Dr.  Thoroddsen  and  Icelandic  Oeography.— The  indefatigable  explorer  and 

student  of  Iceland,  Dr.  T.  Thoroddseu,  has  published  in  the  Icelandic  language  a 
dilatory  of  the  geography  of  Iceland,  the  first  volume  of  which  has  been  translated 
^nto  (jerman.*    It  deals  with  Icelandic  geography  down  to  the  close  of  the  bizteenth 
-^^entury.    In  the  course  of  his  scientific  study  ^f  his  native  country.  Dr.  Thoroddseu 
^elt  that  it  would  be  interesting  to  examine  all  that  he  could  discover  which  had 
previously  been  written  on  the  subject.    The  efftrt  to  do  so  revealed  so  much  of 
interest  to  his  countrymen,  that  he  resolved  to  compile  a  summary  for  their  use 
'which  should  contain  practically  everything  of  scientific  or  historical  value.    The 
first  section  deals  with  the  question  of  Thule ;  the  author  considers  that  this  name 
<x>uld  not  apply  to  Iceland,  the  discovery  of  which  as  an  uninhabited  land  he  traces 
to  Irish  monks  in  the  eighth  century,  who  were  living  there  when  the  first  of  the 
Northmen  arrived.     The  colonization  by  the  Norsemen  and  the  ejirly  civilization 
of  Iceland  are  then  described,  with  e&tracts  from  the  Sagas  and  early  writings, 
giving  descriptions  of  the  country.    The  history  of  the  island  since  the  Reforma- 
tion occupies  half  the  book.    The  record  of  the  intercourse  between  Iceland  and 


*  Tb.    Thoroddsen,    'Ge^chichtc    des    Israndischen    Geographie.'      Autorisicrte 
Uebjraetzung  von  August  Gebhardt.     Krster  Baud.    Leipzig :  Teubner.    1897. 
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the  countries  of  Europe  is  full  of  interest,  as  showing  the  competition  which 
existed  in  the  sixteenth  century  between  the  fishermen  of  various  nations.  Dr. 
Thoroddsen  intends  to  complete  his  many  years*  exploration  of  his  native  island 
next  summer,  after  which  he  will  publish  a  complete  topographical  and  geological 
map,  as  well  as  a  series  of  memoirs. 

A8IA. 

The  Longitllde  of  Madrai. — Our  attention  has  been  called  to  a  misstatement 
of  the  longitude  of  Madras  which  occurs  in  the  article  in  our  last  number  on  the 
Indian  Survey  Report  for  1895-96.  On  page  60  the  value  as  recently  determined 
is  given  as  5^  10"  59*113',  whereas  it  should  be  5**  20°"  59*113*.  The  operations  by 
which  this  result  was  obtained  were  briefly  described  in  the  Journal  for  1895 
(voL  vi.  p.  471),  and  we  have  lately  received  Captain  Burrard*s  full  report  on  the  same 
(Galcutts,  1897).  In  summarizing  the  results  of  the  work  carried  out  by  himself 
and  Captain  Leuox  Conyngham,  Captain  Burrard  remarks,  **With  no  limit  to 
time  and  no  limit  to  expense,  with  more  favourable  weather  and  less  frail  observers, 
the  recent  determination  could  perhaps  be  slightly  improved  upon ;  but  if  future 
inventions  ever  greatly  enhance  the  possible  accuracy  of  scientific  surveying,  the 
triangulation  of  the  great  trigonometrical  survey  and  the  last  measurement  of 
the  Madras  longitude  will  be  rendered  obsolete  together.  The  probable  error 
of  our  final  value  of  longitude,  excluding  the  uncontrollable  efiects  of  gravity,  is 
only  0*33'',  and  with  this  result  no  triangulation,  however  reflned,  will  be  able  to 
compete  at  the  end  of  7000  miles,  until  a  knowledge  has  been  gained  of  the  size 
and  shape  of  the  Earth,  more  intimate  than  at  present  seems  attainable."  Captain 
Burrard  gives  details  (illustrated  by  a  chart)  respecting  the  four  other  series  of 
observations  by  which  the  longitude  of  Madras  had  previously  been  telegraphically 
determined,  carried  out  in  part  by  American,  German,  and  Russian  observers.  A 
comparison  of  results  with  those  of  the  recent  observations  shows  a  maximum 
divergence  of  0*637*,  whilst  the  result  which  agrees  most  closely,  that  obtained 
in  ]874  by  the  route  Greenwich,  Berlin,  Teheran,  Karachi,  Madras,  differs  by 
only  0*103'. 

CeSBion  of  Kiao-ohau  to  Germany. — According  to  the  agreement  arrived  at 
early  in  January  between  Germany  and  China,  the  latter  leases  to  the  former  for 
a  period  of  ninety-nine  years  the  bay  of  Kiao-chau,  on  the  south-eastern  coast  of 
Shan-tung,  together  with  an  area,  a  few  square  miles  in  extent,  surrounding  the 
bay.  On  this  ceded  territory  Germany  is  at  liberty  to  exercise  sovereign  rightm, 
and  to  take  all  necessary  steps  for  the  protection  and  development  of  the  territory. 
The  limits  of  the  concession  appear  somewhat  vague,  and  will,  no  doubt,  require 
demarcation  on  the  spot.  It  comprises  the  whole  inner  basin  of  Eiao-chau  bay  up 
to  high-water  mark,  together  with  ''  the  larger  tongues  of  land  lying  south  and 
north  of  the  entrance  to  the  bay  to  the  point  where  their  natural  boundaries  are 
marked  by  suitable  eminences,  and  also  the  islands  situated  within  and  before  the 
bay."  Some  interesting  details  respecting  Kiao-chau,  which  was  formerly  of  great 
importance  as  a  centre  of  trade,  are  to  be  found  in  Richthofen^s  *  China*  (vol.  ii. 
part  2,  chap,  vi.),  where,  in  the  section  dealing  with  the  harbours  of  Shan-tung, 
the  future  as  well  as  the  past  importance  of  the  place  is  discussed.  The  accom- 
panying Atlas  (Part  i.  plates  3,  4,  East  Shan-tung)  may  also  be  consulted  with 
advantage.  Useful  information  resi)6cting  Eiao-cbau  and  its  Hinterland  is  also 
given  in  the  report  of  a  lecture  by  Dr.  F.  Hirth,  published  in  the  Oesterr,  Munats- 
schrift  fur  den  Orient  (1897,  No.  12,  with  map),  and  in  an  article  in  Aus  alien, 
Wdtteilen  (xxix.  No.  4).  The  Admi  airy  Chart  (No.  857)  gives  the  results  of  a 
careful  survey  cf  the  bay  made  in  18t'3  by  H.  R.  Harris  and  G.  Stanley  of  H.M.S. 
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Swallow^  and  shows  the  principal  features  of  the  immediate  neighbourhood,  though 
not  extending  as  far  as  the  city  of  Kiao-chau.  Large-scale  maps  including  the 
region  in  question  have  also  been  published  by  A.  A.  Fauvel  ('  Province  da  Shan- 
tung/ Paris:  Lan^  [1878?]);  and  by  C.  Waber  (•  North- Eastern  China/  St. 
Petersburg :  Ilyin,  1893).  Much  of  the  cartography  of  the  province  is,  however^ 
still  derived  from  Chinese  sources. 

The  Indian  MaiL — In  connection  with  tlie  recent  decision  of  the  British 

<3oTemment  to  despatch  the  Indian  mail  in  the  future  via  Marseilles,  on  account 

of  the  insufficient  harbour  accommodation  at  Brindisi,  a  short  article  by  Dr.  J. 

Ichenhaiiser,  in  Au%  alien  Wtliteilen  (xxix.  No.  3),  written  before  that  decision 

-was  made  public,  is  of  interest.    The  writer  points  out  that,  though  the  ideal  line 

ibr  the  transit  of  mails  to  India — overland  from  Calais  to  Bombay — is  outside  the 

Tange  of  practical  politics  (in  spite  of  the  comparatively  short  section  still  wanting 

to  complete  the  connection),  there  are  two  other  routes  which  would  be  much  more 

Icasible — those  through  Persia  and  Asia  Minor.    The  first  of  these  would  lead  by 

rail  via  Berlin  to  Petrovsk,  on  the  Caspian ;  thence  by  steamer  to  Resht ;  and 

mcross  Persia  by  rail  to  Bushire,  on  the  Persian  gulf,  whence  Bombay  could  be 

reached  by  steamer  in  five  or  six  days,  the  total  time  required  being  twelve  days. 

The  second  would  lead  through  Germany,  Austria,  the  Balkan  peninsula,  and 

Anatolia  to  Basra,  and  thence  on  by  sea,  the  total  time  required  being  only  nine 

days.     As  either  of  these  routes,  like  that  connecting  Western  Europe  with  the 

Trans-Siberian  railway,  would  pass  through  the  whole  length  of  Germany,  the 

writer  considers  it  decidedly  to  the  advantage  of  that  country  that  one  or  other 

should  be  adopted. 

Italian  Scientific  Expedition  to  Lake  Urmia.— The  twelfth  number  of 

the  Bolletino  of  the  Italian  Geographical  Society  for  1897  contains  a  short  note  on 
a  scientific  expedition  which  started  for  Lake  Urmia  under  the  leadership  of 
Prof.  E.  Paladini,  on  September  22  of  last  year.  The  principal  object  of  the 
expedition  is  the  complete  study  on  the  spot  of  the  phenomenon  of  the  steady  li^e 
of  the  lake-level,  which,  as  already  mentioned  in  the  Journal  (vol.  x.  p.  93),  has 
been  observed  within  the  last  five  or  six  years.  Prof.  Paladini,  who  arrived  at 
Tabriz  in  October  last,  is  well  provided  with  scientific  instruments,  and  hopes  boih 
to  shed  light  on  the  cause  of  the  rise  of  the  water,  and  aUo  to  be  able  to  suggest 
means  for  preventing  a  further  rise,  if  not  for  restoring  the  lake  to  its  former  level, 
as  a  large  extent  of  cultivated  land  has  already  been  submerged.  Prof.  Paladini 
is  accompanied  by  a  young  engineer  named  Castaldi,  a  pupil  of  his  own,  and 
nephew  of  the  Russian  consul  at  Tabriz. 

The  Okhotsk  and  Kamchatka  Expedition. — The  first  news  from  this 

interesting  expedition  has  been   published  in  the  Jzvestia  of  the  Russian  Geo- 
graphical Society,  in  the  shape  of  two  letters  from  the  leader  of  the  expedition — 
the  geologist,  Bogdanovich.    The  first  of  these  letters  was  written  at  the  mouth 
of  the  Uda,  in  April,  1896.    The  expedition  reached  the  port  of  Nikolaevsk  (at  the 
ixiouth  of  the  Amur)  in  the  autumn,  and  when  the  winter  had  set  in  they  started 
^loDg  the  sea-coast  to  Chumukan,  a  small  port  at  the  mouth  of  the  Uda,  which  has 
grown  instead  of  the  abandoned  Udekoi  Ostrog.     The  journey,  360  miles,  took 
twenty-nine  days.    It  was  made  in  deep  snow,  which  attained  a  depth  of  froQi 
4  to  6  feet,  the  thermometer  falling  at  night  to  -40®  and  —50°  Fahr.    If  one  may 
^peak  of  a  pole  of  cold — M.  Bogdanovich  writes — we  may  speak  also  of  a  **  pole  of 
^now,*'  and  this  region  is  undoubtedly  such  for  the  depth  of  its  snow-covering. 
^evertbelesB,  M.  Bogdanovich  spent  more  than  two  months  in  journeys,  on  snow- 
^lioee,  during  the  winter.     The  country  is   now  nearly  quite  desert,  the  little 
tiomad  population  which  it  had  some  thirty  years  ago,  when  parties  of  gold-seekers 
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waDdered  od  the  slopes  of  the  Stanovoi  range,  having  moved  westwards  into  the 

basin  of  the  Amur  and  the  upper  Zeya.    The  aim  of  all  these  journeys  was  to  find 

the  means  of  transport  for  the  expedition  on  its  way  further  north  along  the  coast, 

to  the  seaport  of  Ayan ;  and  the  second  letter  of  K.  I.  Bogdanovich  is  dated  Ayau, 

October  27,  1896.    The  journey  was  undertaken  with  but  nine  miserable  reindeer, 

l)ut  when  the  expedition  was  in  a  very  critical  state  it  fell  in  with  Tunguaes, 

who  aided  them  in  reaching  Ayan.    The  Stanovoi  system  consists  of  a  series  of 

mountain  ranges,  the  mutual  relations  of  which  it  is  very  difficult  to  disentangle 

yet.    It  is  only  certain  that,  while  the  maritime  slops  of  the  Stanovoi  consists  of  a 

series  of  mountain  ranges,  the  north-eastern  slope  (towards  the  Leni)  has  the 

characters  of  an  elevated  massif,  or  tableLind.    0'  the  ranges  parallel  to  the  Jugjar 

(or  Stanovoi)  M.  Bogdanovich  nieniioos  one  which  runs  towards  the  north-ea^t, 

between  the  Uda  and  its  tributary,  the  Polovinnaya,  or  Maya  river;  and  another 

range,  Alskiy  Khrebet,  which  also  runs  Kouth-west  t )  north-east,  or  north-north-east. 

About  this  last  range  M.  Bogdanovich  make;i  the  very  important  remark  that  it 

forms  the  Great  Shantar  island,  and  **  is  undoubtedly  a  continuation  of  the  Little 

Khiogan  "  (Dousse-alin,  or  Bureinskiy  Khrebet).    The  Jugjur  and  these  two'ridges 

consiift  entirely  of  crystalline  granites,  syenites,  porphyries,  and  very  few  crystalline 

elates.    Stratified  deposits  —  clay  slates,  quartzites,    bandstones,    conglomeratds, 

and  limestones — appear  only  in  the  outdr  parts  of  the  third  ridge,  where  some 

lamellibranchiata,  brhmiiites,  and  ammonites  were  found.    They  belong  to  the 

Mesozoic  age,  as  well  as  ihe  stems  of  trees  discovered  in  quartzites.     Gold  was 

-discovered  in  miny  places  in   the  second  range,  parallel  t)  the  Jugjur.    The 

astronomer  of  the  expedition,  N.  N.  Lelyakin,  made  six  astronomical  determinations 

on  the  way  to  Ayan,  and  at  Ayan  he  observed  quite  successfully  the  eclipse  of  the 

sun  of  Augubt  9,  1896. 

On  the  Little  Khingan. — M.  P.  Kropotkin  writes :  "  It  is  known  that  before 
joining  the  Suugart,  the  Amur,  wrich  flows  south-eastwards  below  Blagovyeshensk, 
suddenly  bends  south  at  Pashkova,  and  pierce?,  in  a  most  picturesque  valley  or 
broad  gorge,  a  very  typical  and  beautiful  ranu;e  of  mountains,  the  Little  Khingan. 
The  great  river  emerges  from  it  at  Ekaterino-Nikolskaya,  resumes  its  eastern 
course,  and  enters  a  wide  belt  of  lowlands,  where  it  joins  the  SungarL  In  these 
lowlands  the  Amur  and  the  lower  Sungaii  have,  so  to  say,  no  determined  bed. 
When  the  monsoons  bring,  in  July  and  August,  the  usual  torrential  rains,  the 
Amur  (and  the  lower  Sungari)  inundats  all  the  lo«v  mud-ialands  which  exist  in  their 
beds,  and  spread  for  milei  inland,  often  inundating  even  the  Cossack  villages,  which 
have  been  built  on  relatively  elevated  spots.  The  Little  Ehing»in  is  thus  a 
marked  limit,  which  separates  the  fertile  elevated  plains  of  the  Zeya  and  the 
Bureya,  thickly  clothed  with  oak  and  birch  bush,  from  the  lowlands  of  the  Amur.; 
these  latter  stretching  in  a  north-easterly  direction  along  the  left  bank  of  the  lower 
Amur,  where  they  are  covered  with  countless  flat-shored  lakes,  acting  as  water- 
reservoirs  during  the  rise  of  the  water  of  the  Amur.  When  I  worked  out,  in  1875, 
the  leading  features  of  Siberia's  orography  ('  Memoirs  of  the  Russian  Geographical 
Society,'  vol.  v.),  and  indicated  that  there  is  no  such  range  &i  the  Stanovoi  khrebet 
which  would  run  west  and  east  between  the  tributaries  of  the  Lena  on  the  north 
^d  the  Amur  on  the  south,  and  when  I  consequently  traced  hypothetically  the 
border  ridge  of  the  great  plateau  in  a  north-easterly  direction,  so  as  to  join  the  Great 
Khingan  with  the  Jugjur  (the  range  which  runs  along  the  coast  of  the  sea  of 
Okhotsk),  1  found  great  ditliculties  in  indicating  the  northern  and  southern  con- 
tinuations of  the  Little  Khingan.  General  considerations,  my  own  observations  on 
the  Sungari,  and  Meglitzki^'s  obeeivations  in  the  basin  of  the  Uda,  induced  me 
finally  to  include  the  Little  Khingan  in  one  immense  ran£e,  or  rather  a  series  of 
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gbort  parallel  ranges,  more  than  800  miles  long,  which  I  yentured  to  trace  from  the 
golf  of  Pecheli  to  the  Shan  tar  islands  in  the  sea  of  Okhotsk.    This  range — purely 
hjpothetical  then — ^has  since  been  traced  on  most  maps,  since  Petermaim  had 
accepted  my  views  in  his  well-known  map  of  Asia  in  Stieler^s   Atlas;  but  it 
remained  a  hypothesis.     Now  it  would  appear,  from  Mr.  Anert's  explorations  in 
Manchuria,  which  were  mentioned  in  the  January  numbsr  of  the  Geographical 
Journal  (p.  65),  that  the  hypothesis  must  have  been  correct  as  regards  the  southern 
contiQuation  of  the  Little  Khingan  in  Manchuria.    On  the  other  side,  Mr.  Bog- 
danoTich,  who  is  undoubtedly  a  reliable  authority  in  orography,  makes  a  quite 
pooitive  statement  to  the  effect  that  there  is  no  doubt  as  to  the  Little  Kingan  reach- 
ing the  Great  Shantar  island.    Of  course,  no  definite  conclusion  can  be  arrived  at 
oxitilMr.  Anert's  and  Mr.  Bogdanovich's  explorations  are  published  in  full.     But 
if  it  be  proved  that  the  system  of  mountain  ranges  pierced  by  the  Sungari,  the 
Little  Khingan,  and  the  Alskiy  ridge  of  Bogdanovich,  which  makes  the  Great. 
SliADtar  island,  belong  all  three  to  one  range — as  I  suppose  tbey  do — we  shall  have 
a    ^veiy  important  feature  of  East  Asian  orography  settled ;   a  feature  the  more 
important,  as  that  range  would  be  a  line  of  demarcation  between  the  higher  fertile 
plalng  of  the  Zeya  (1000  feet  high  or  more)  and  the  Merghen-Tsitsikar  higher  plains 
of*  ^he  Nonni-ula  on  the  one  side,  and  on  the  other  side  the  above-mentioned  typical 
lo^^laods  of  the  lower  Sungari  and  the  Amur,  which  now  offer  almost  insuperable 
di:fiQcTilties  to  the  engineers  of  the  Trans-Siberian  railway.^' 

The  Bnkhtamia  Glaciera  (Altai). — Glaciers  in  the  Altai  mountains  were 

OK^ljr  known  on  the  Byelukha  peak.     M.  Tronoff  {Izvestia  of  the  Bussian  Geo- 

gin^phical  Society,  1897,  i.)  now  describes  the  glacier  he  has  discovered  at  the  head 

oC  t^he  Bukbtarma  river.     It  is  about  2  miles  loag  and  1^  mile  wide.      It  has  two 

sid«  moraines,  and  reaches  at  its  lower  end  the  level  of  7900  feet.    Lake  Bukhtarma, 

^'^Ich  is  usually  shown  as  traversed  by  the  river,  is  5  miles  from  it,  on  a  mountain 

plckteau.    Another  glacier,  smaller  than  the  preceding,  was  found  at  the  headwaters 

o^    the  Ukok  river,  tributary  of  the  Alakh ;  while  at  the  head  of  the  Alakh,  a  big 

S^Acier,  rising  from  an  immense  n^ve^  was  found.    It  has  a  length  of  about  2\  miles, 

*<2<^  is  2  miles  wide  at  its  head.    It  ends  in  a  wall  about  150  feet  high,  the  river 

issuing  from  a  tunnel.     All  the  plateau,  which  is  known  under  the  names  of  Kizen 

A^dUkok,  and  which  has  a  length  of  over  30  miles,  is  entirely  covered  with  morainic 

deposits  (boulders  cemented  by  glacial  mud)  and  small  ponds ;  the  glaciers  must 

^▼6  covered  it  entirely,  and  must  have  flown  down  all  the  valleys  much  lower 

^an  they  flow  at  the  present  time. 

I&imdatioiIS  in  Eaftem  Siberia. — According  to  a  note  by  M.  Obmcheff  in 

^^e  Qeograpkische  Zeitschri/t  (1897,  p.  709),  the  past  summer  was  marked  by 

'^rious  inundations  in  Transbaikalia,  which  destroyed  villages,  swept  away  crops, 

*iu]  df^  considerable  damage  to  sections  of  the  Trans-Siberian  railway.      The 

^^f^cts  affected  were  those  on  either  side  of  the  Tablonoi  range,  watered  by 

tnbat^^  of  the  Selenga  and  upper  Amur.    The  flood-water,  wliich  found  its  way 

the  Selenga,  played  much  havoc  in  the  valley  of  the  latter  also.    It  may  be 

f^^extii^ered  that  in  the  previous  year  much  damage  had  been  done  to  the  railway 

^  ^Uiugually  heavy  inundations  in  Eastern  Manchuria  (Journal^  vol.  ix.  p.  220). 

Explorations  in  Eastern  Siberia  and  Mongolia.— M.  Obrucheff  also 

^PUes  to  the  Oeographische  Zeitschrift  (1897,  p.  710)  some  information  respecting 

^  Russian  exploring  expeditions  in  North-East  Asia.    The  first  was  sent  in  the 

.    ^ix^er  of  1897  by  the  East  Siberian  branch  of  the  Russian  Geographical  Society 

^    .  -^^ke  Ko880-gol,  in  Northern  Mongolia,  and  to  the  Munku-Sardyk  mountains 

^^S  to  the  north  of  it  in  Eastern  Siberia.    The  north  and  east  shores  of  the  lake 

^^^  surveyed,  and  some  soundings  taken,  whilst  scientific;  observations  of  various 

^o.  II, — February,  1898.]  n 
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kinds  were  made  both  in  the  nf  igbbonrhood  of  tbe  lake  and  of  the  monntains.  A 
preyiously  unknown  glacier  was  discovered  on  the  northern  slopes  of  the  latter, 
and  the  glaciation  of  the  gronp  generally  was  fully  studied.  The  other  expedition 
is  a  private  one,- which  began' its  operations  last  Winter  in  the  region  between  the 
sources  of  the  Olekma  and  the  Aldatif;  and  is  to  continue  its  work  during  the 
present  winter  in  tbe  upper  valley  (f  tbe  Istter  river.  Since  last  spring  this 
expedition  has  been  under  tbe  leadership  of  mining  engineer  Lovitski. 

Steam-nayigation  on  the  Amu-darya.— According  to  a  note  communicated 
to  Qlchus  (vol.  73,  p.  20)  from  Tiflis  by  N.  v.  Seidlitz,  a  considerable  extension  of 
the  distance  navigated  by  tbe  steamers  of  tbe  Amu-darya  flotilla  is  to  ensue  early 
in  the  present  year.  Hitherto  these  steamers  have  plied  between  Charjui,  where 
tbe  Trans- Caspian  railway  crosses  the  river,  and  Patta-Hissar,  near  Masar-i-Sberif, 
a  distance  of  250  milee.  According  to  tbe  new  arrangement,  they  will  proceed 
125  miles  further  to  Faizabad-Eala  in  69^  E.  long.,  and  thus  supply  a  means  of 
communication  as  far  as  tbe  borders  of  Badakshao.  Depdts  are  to  be  established 
here  for  tbe  furtherance  of  trade.  It  is  also  announced  that  the  Turkish  Gk>vem- 
ment  is  meditating  the  establisbmeot  of  a  service  of  steamers  on  Lake  Van,  an 
advantage  already  possessed  by  Lake  Urmia  since  last  year. 

Journeys  in  Korea. — Baron  von  Grilnau,  German  military  attacM  in  Peking, 
has  lately  made  some  extensive  journeys  in  Korea,  during  which  he  twice  crossed 
the  whole  width  of  the  peninsula.  According  to  details  Riven  in  Globus  (1897, 
Nos.  10  and  20),  and  in  Petermanns  Mitteilungen  (1897,  No.  12),  be  appears  to 
bave  diverged  to  some  extent  from  tbe  routes  of  previous  travellers,  and  to  have 
been  able  to  rectify  several  errors  wbich  occur  on  our  maps.  On  the  first  joorney 
(made  in  June  of  last  year),  he  proceeded  along  the  coast  southwards  from  Wonsao, 
and  then  crossed  the  mounfain  range  which  runs  near  the  eastern  side  of  the 
peninsula,  by  a  very  difScult  pass  not  previously  crossed  by  Europeans.  From 
Changan-sa  te  returned  to  the  mountains,  and  finally  reached  Seul  after  making  a 
considerable  circuit  to  the  south-west.  He  speaks  in  glowing  terms  of  the  grand 
scenery  of  the  mountainous  parts  of  Korea,  which,  he  says,  surpasses  anything  to 
be  seen  in  Japan.  On  the  second  journey  he  started  from  Seul  and  proceeded  north 
to  Pyeng-yang,  and  thence  across  to  the  east  coast  at  Wonsan.  Great  diflSculties 
were  experienced  in  crossing  the  numerous  unbridged  rivers,  wbich  in  many  cases 
could  only  be  done  by  swimming.  The  natives,  however,  showed  themselves  very 
]  eady  to  help,  and  are  much  praised  for  their  honesty.  From  Pyeng-yang  several  old 
cities  were  visited.  To  what  extent  the  route  followed  thence  to  the  east  coast  devi- 
ated from  that  used  by  Mr.  Campbell  in  1889  in  the  reverse  direction,  does  net  appear. 

The  Federated  Malay  States.— The  leport  for  189G,  lately  made  to  th 

High  Commissioner  by  Mr.  Swettenham,  resident-general  of  the  Federated  Malay 
States,  is  of  spec'al  interest,  as  embracing  the  first  six  months  of  the  new  rfgime^ 
ushered  in  by  tbe  Federation  Treaty  of  1895,  which  took  practical  effect  from  July, 
189G.  The  four  states  under  British  protection  which  were  parties  to  the  treaty 
were  those  of  Perak,  Selangor,  Negri  Sembilan,  and  Pahang,  and  under  the  neis 
arrangement  thete  agreed  to — (a)  federation  for  administrative  purposes,  with  ac 
undertaking  to  render  mutual  assistance ;  (h)  the  appointment  of  a  resident-gene 
as  representative  of  the  British  Government ;  and  (c)  the  organization  of  a  force 
Indian  soldiers  for  service  in  any  part  of  the  Malay  peninsula.    The  new  sysi 


appears  to  be  working  well,  and  the  progress  reported  as  having  taken  place  diu'iD 
the  past  few  years  is  very  satisfactory.    European  planting,  especially  the  culti) 
tion  of  Liberian  coffee,  is  said  to  have  made  great  strides  in  Negri  Sembilan, 
the  same  is  reported  of.  mining  in  Pahang.    Irrigation  schemes  bave  been  set 
foot,  and  much  has  hoen  done  towards  opening  up  new  roads,  one  of  wbich,  vunniK^g 
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from  the  tenDinus  of  tbe  Selangor  railway  to  Euala  Lipis,  the  headqxiarters  of 
Upper  Pahangy  ia  84|  miles  long,  and  taps  some  of  tbe  most  valuable  districts  of 
tbat  state.  Tbe  scenery  passed  tbrougb  by  it  is  described  as  exceedingly  fine.  Mr. 
Swettenham  urges  tbat  attempts  sbould  be  made  to  increase  tbe  number  of  cultivated 
productSy  and  tbinks  that  tbe  rubier  industry  in  particular  might  be  prosecuted 
with  ■oecess. 

Journey  up  fhe  Sejaag  River,  Borneo. — A  recent  number  of  the  Pro- 
ceedings of  tbe  American  Philosophical  Society  (vol.  xxxv.  No.  153)  contains  a 
brief  report  of  a  journey  up  tbe  Pejang  river  in  Borneo,  by  Dr.  H.  M.  Hiller. 
The  liver  was  ascended  to  a  point  distant  about  300  miles  from  tbe  sea.    Tbe 
Bajaog  is  the  largest  river  in  tbe  north  and  west  side  of  Borneo.    It  rises  in  tbe 
Qoknown  mountains  called  Apob  Byang,  and  in  its  course  to  the  sea  is  greatly 
obatructed  by  rapids  and  cascades.    The  general  direction  of  the  river  is  from  east 
to  west^  and,  roughly  estimating,  it  is  about  270  miles  to  Belaga,  beyond  which 
the  distances  have  not  been  computed.    At  Sibu  the  mile-wide  channel  breaks 
into  a  delta,  tbe  mouths  of  which  extend  along  the  coast  for  50  miles.     Foreign 
timber  ships  enter  the  deep  waters  of  the  delta,  while  trading  schooners  and  vessels 
of  light  draught  ascend  to  Sibu  and  even  to  Kappit,  a  distance  of  150  miles : 
beyond  tbe  latter  place  only  canoes  are  possible.     Sibu  is  the  second  town  of 
importance  in  tbe  province  of  Sarawak.     Kanowit  and  Song  are  unimportant 
trading  station?.     Along  the  banks  of  the  stream  Dyaks,  Kanowits,  Tanjongs,. 
Panmna,  Kayans,  and  other  tribes  have  their  habitations.     The  Punans  are  con- 
•idered  by  many  travellers  to  be  the  aborigines  of  Borneo.    They  are  bunterp,  and 
Hot  fanners,  and  in  this  respect  differ  from  almost  all  the  othe%  tribes.     They  are 
deBcribed  as  strong,  lithe,  and  active,  and  lead  a  nomadic  life.     To  them  is  attri- 
buted  the  first  use  of  the  blow -gun  and  poisoned  arrowp.     They  are  the  only 
people  in  Borneo  who  practise  polyandry.    The  Ukits  are  a  similar  tribe,  snd  can 
be  distinguished  by  the  singular  shield-shaped  breast  tattooing. 

Lieut  Olnfsen's  proposed  New  Expedition  to  Central  Asia.— Lieut. 

Olnfsen  will  leave  Denmark  in  March  to  undertake  a  new  expedition  to  the  Pamirs, 
principally  with  a  view  to  tbe  investigation  of  the  race  which  inhabits  the  northern 
parts  of  tbe  Wakhan  valley.  A  considerable  sum  has  been  assigned  for  this  purpose 
from  the  Earlsherg  fund.  He  will  also  undertake  a  survey  of  Lake  Yashil-kul,  and 
on  bis  letum,  which  will  not  take  place  till  the  end  of  1899,  Lieut.  Olufson  hopes 
to  tmke  photographs  of  the  old  ruins  in  the  region  south  of  the  Sea  of  Aral.  He 
^rill  be  accompanied  by  two  yonng  scientific  specialists ;  they  will  winter  in  Upper 
Wakban. 

The  Principal  Branch  of  the  Si-kiang.— In  a  short  communication  to  the 

Contjdes  Behdus  of  the  Paris  Gheograpbical  Society  (1897,  p.  287),  M.  Brenier,  the 

leader  of  tbe  rrcent  Lyonese  commercial   mission  to  China,  after   summarizing 

^he  principal  geographical  results  of  tbe  various  journeys  made  by  himself  and  bis 

cc  lleagues,  makes  some  remarks  on  the  question  of  the  principal  branch  of  tbe 

Si-kiangy  or  West  river.    This  is  usually  considered  to  be  tbe  Hong-chu-kiang,^ 

'Which  rises  not  far  from  Tun-nan-fu,  and  is  certainly  the  principal  branch  as  far  as 

mere  length  is  concerned.    In  point  of  volume  of  water,  however,  he  considers  tbat 

'the  rirer  of  Liu-chau-fu,  which  enters  tbe  Hong-chu  from  the  north,  a  liltle  east  of 

X09^  E.  long.,  is  decidedly  the  most  important,  and  offers  greater  facilities  for  navi- 

^tion  than  the  Hong-chu.    This  fact,  he  says,  was  also  suspected  by  Mr.  Bourne, 

who  was  in  the  province  of  Kwei-chau  at  about  the  same  time  as  tbe  French 

expedition.    The  Liu-cbau  rivec  rises  in  the  Fouth*eastern,  mountainous  part  of 

^wei-cban,  where  tbe  precipitation  is  considerable  owing  to  tbe  condensation  of  tbe 

Tapours  brought  by  the  south-we^t  monsoon.    M.  Brenier  also  states  that  existing 
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m»pa  are  wrODg  in  not  sbowiog  the  Hong-chu  aa  the  boundvj  batmen  Ewu-duui 
and  EwBUg-Bi  from  the  Yun-tun  frontier  to  the  pcdmt  where  It  nukea  ft  eudden  hood. 
south.  The  banks  here  are  not  iababited  by  aboriginal  tribas  (Uiau-tie,  etc.),  but 
by  a  race  allied  to  the  Shane  of  Indo-Chiaa. 

Vint  to  Lake  Basi^weolo. — We  have  received  from  Hr.  D.  Crawford,  mm 
of  the  miesionariBB  established  for  several  years  past  near  Lake  Utrem,  a  ihor^ 
Bcoount  of  a  visit  made  by  him  in  July  last  to  the  southern  parte  of  Lake  Bang^ 
weolo,  or  Bangwealo,  as  he  prefers  to  spell  it  He  write*  from  Kis«mba  (ahowi^ 
on  Giraud's  map  on  the  western  shore  of  the  louthem,  swampy  portion  oF  tlkn 
lake),  which  place  he  had  reached,  accompanied  by  Hra.  Crawford,  bj  fbllowiog 
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the  29th  meridian  southwards  from  Lake  Hweru  through  the  Ushi  country 
(evidently  Qiraud'e  land  of  tbs  Wa-ussi).  He  bad  viuted  Mere-Uere,  tb9 
chief  who  plundered  Oiraud'a  caravaa,  and  obtained  from  him  the  sectiaD^ 
of  the  boat  left  behind  by  that  traveller.  Although  this  journey  wai  mad^ 
at  the  height  of  the  dry  season,  Hr.  Crawford  says  that  the  outlook  froeC- 
Eisamba  was  over  a  lovely  stretch  of  blue,  lond  fide  lake,  up  which  a  deep-*a^^ 
steamer  could  pass  with  ease.  He  compluns  that  recent  cartogiaphera  have  sbow^*" 
an  expanse  of  swamp  where  Gireud  laid  down  open  water,  whereas  ia  reality  th^' 
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iwamps  were  first  laid  down  by  Giraud  ('Les  Lacs  de  PAfrique  Equatoriale,' 
p.  220),  but  have  been  shown  on  some  subsequeot  maps  as  open  water.  It  should 
bo  remembered,  also,  that  when  Thomson  reached  the  southern  shores  of  Giraud*s 
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region  of  swamps,  the  lake  (in  tbe  dry  season)  was  "  neither  to  be  seen  nor  hear  d 
of"  (Journal,  toI  i.  p.  109).    The  discrepancy  la  the  accounts  is  apparently  due 
to  Yariation  between  differeot  years. 

The  Subterranean  Oalleries  of  the  Xitiimba  Monntaini.— Lieut.  L^n 

Cerckel,  one  of  the  Belgian  officers  in  the  Katanga  district,  has  lately  paid  a 
wislt  to  the  cave  dwellings  of  the  Mitumba  mono  tains,  in  the  south-east  Congo 
l>aain  (Mouvemeni  Oeographique,  1898,  No.  1).  Although  many  travellers,  from 
Xiiiringstone  downwards,  have  spoken  of  these  caves,  the  principal  of  them,  situated 
mt  Mokana,  north-east  of  the  Juo  falls  of  the  Lufira,  had  not  previously  been 
Plaited  by  a  European.  Tbe  passages  by  which  the  inner  inhabited  chambers  are 
T-eacbed,  traverse  a  chaotic  mass  of  huge  rocks  which  seem  to  have  been  subjected 
te  some  great  convulsion.  The  caves,  which  attain  a  height  of  12  feet  or  more,  are 
^ery  dark,  and  the  sides  are  extremely  uneven.  The  various  outlets  are  generally 
marked  by  large  trees,  which  are  rooted  in  the  sctual  orifice.  Lieut.  Cerckel  also 
aorveyed  the  previously  unknown  portion  of  the  Lufira  below  the  Juo  falls.  He 
Iband  that  the  gorge  by  which  the  river  traverses  the  Mitumba  mountains  becomes 
deeper  and  deeper  until  it  attains  a  depth  of  about  500  feet,  sometimes  with  pre- 
cipitous sides.  Below,  the  river  is  broken  by  rapids  until  it  enters  Lake  Kassali. 
A  sketch-map  shows  Lieut.  Cerckel's  routes  and  the  results  of  his  surveys. 

Bailway  in  Oerman  Sonth-West  Afrioa.~Wo  leam  from  the  DetUaches 

Kcioniaihlatt  (1898,  p.  5)  that  a  short  section  of  the  new  railway,  starting  from 
Swakopmund  for  the  interior,  was  opened  for  traffic  on  November  20  last.  Mr. 
Cleverly,  resident  magistrate  at  Walfish  bay,  was  present  at  the  ceremony.  The 
distance  of  6i  miles  was  performed  by  a  locomotive  drawing  six  carriages  with  one 
bnndred  and  forty  persons  in  about  half  an  hour.  The  rapid  strides  made  by  the 
new  port  of  Swakopmund  are  said  to  have  much  struck  the  British  official. 

Dr.  Paisarge's  Travels  in  Sonth  AMca.~ln  a  letter  to  Bsron  v.  Rich- 

ttofen,  published  in  the  Verhandlungen  of  the  Berlin  Geographical  Society  (1897, 
p.  476),  Dr.  Passarge  gives  some  additional  details  (cf.  Journal,  vol.  x.  p.  212) 
respecting  his  investigations  in  the  Lake  Ngami  region,  which  are  chiefly  con- 
comed  with  the  geology  of  the  country.  During  several  journeys  towards  the 
aouth  and  south-west  of  the  lake,  be  was  able  to  determine  the  principal  directions 
of  strike  of  the  formations  represented.  They  are  two  in  number.  South  of  Lake 
Kgami  the  "  Maseganite  *'  strata  run  in  a  curved  line  from  west  to  cast-north-east 
and  north-east,  and  there  is  also  a  line  of  volcanic  hills,  composed  of  quartz-porphyry 
and  greenstone,  running  in  a  parallel  direction.  Near  Rietfontein,  however,  on 
the  borders  of  Damara  Land,  the  strike  is  from  north- north-west  to  south-south- 
easty  a  direction  which  corresponds  with  that  of  the  terraced  scarp  of  the  Damara 
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highlands.  The  Maaeganite  (quartzite)  formation  above  alluded  to  occupies  a  wide 
area,  and  is  of  Palasozoic  age.  The  oldest  rocks  were  found  in  the  south  on  the 
Okwa  river,  and,  according  to  Dr.  Passarge,  form  the  "mother  rock**  of  the 
Maseganite  strata.  Owing  to  the  absence  of  horizontal  strata  of  any  extent, 
the  country  is  not  favourable  for  artesian  boringp,  although  the  recent  aur&ce 
formation  of  limestone  contains  water  here  and  there.  Proofs  of  a  change  of 
climate  in  thij  region  are  unmistakable,  and  the  whole  country  is  now  subject  to 
a  rapid  process  of  desiccation  and  conversion  into  a  sandy  waste. 

AXSBIOA. 

The  Dominion  of  Canada. — The  latest  volume  of  Stanford's  *  Compendiam 
of  Geography  and  Travel '  is  devoted  to  a  description  of  Canada  and  Newibmid- 
laad,*  by  Dr.  S.  £.  Dawson.  The  author  has  done  his  work  thoroughly,  giTiog  a 
fuller  and  more  satisfactory  account  of  the  Dominion  than  has  previously  been 
published.  The  author  treats  admirably  of  the  history  of  Canada  and  of  the 
several  provinces,  and  shows  how  the  Dominion  has  acquired  its  present  in- 
dividuality as  a  political  whole.  He  gives  due  prominence  to  the  resources  of  the 
country,  pointing  out  how  vast  the  hitherto  untouched  mineral  wealth  undoubtedly 
is ;  and  he  draws  a  truthful  picture  of  the  actual  condition  of  the  cities  and  towns 
of  all  the  provinces  from  the  Atlantic  to  the  Pacific.  After  a  general  account  of 
Canada  as  a  whole,  each  province  is  dealt  with  separately  in  detail.  There  are 
.several  maps  which  are  intended  to  bhow  the  provioces  on  a  fairly  large  scaler  and 
others  on  smaller  scales  for  railways,  climate,  etc.  The  illustrations  are  all  from 
recent  photographs,  and  are  numerous  enough  to  convey  a  sound  impression  of  the 
variety  of  natural  scenery  and  the  advanced  state  of  agriculture,  indostry,  and 
architecture  in  the  Dominion.  The  high  literary  character  of  the  work,  and  the 
judicious  minimizing  of  statistics  which  convey  little  to  a  general  reader,  are  points 
which  may  be  specially  commended.  Copious  references  to  authorities  are  given 
for  each  chapter,  a  valuable  feature.  The  general  reader  can  desire  no  more 
readable  or  more  trustworthy  introduction  to  the  northern  part  of  the  American 
conUnent,  and  tin  fact  that  the  book  is  written  by  a  loyal  British  subject  and 
enthusiastic  Canadian  will  not  be  its  least  interesting  feature. 

Crater  Lake,  Oregon. — The  members  of  the  enterprising  Mountaineering 
Club  of  Portland,  known  as  the  *'  Mazamas,"  have  produced  a  special  and  finely 
illustrated  number  of  their  journal,  Mazama,  devoted  to  Crater  lake,  one  of  tha 
most  remarkable  features  of  the  western  plateau  of  North  America.  Crater  lake 
lies  neirly  in  43^  N.,  122^  W.,  85  miles  by  the  shortest  available  route  from  a 
station  on  the  Southern  Pacific  railway.  The  lake  measures  6i  miles  in  length 
and  is  4}  miles  wide,  its  surface  stands  6239  feet  above  sea-level ;  the  ?rater  ia 
almost  1000  feet  deep  in  the  deepest  part ;  and  the  whole  is  surrounded  by  a  pie- 
cipitous  rim  of  volcanic  rock,  the  lowest  point  of  which  is  520  feet  above  the  wnim 
surface,  and  the  highest  part  is  almost  2000  feet.  The  water  is  remarkably  tiana 
parent  and  of  an  intense  bine  colour,  the  brilliance  of  which  has  struck  all  visitor*! 
A  small  cinder  cone  near  one  side  of  the  lake  forms  Wizard  island,  the  top  of  whio^ 
is  occupied  by  a  small  and  very  perfect  crater.  There  is,  of  course,  nuther  outlc 
nor  inlet.  The  inner  slope  of  the  rim,  where  not  precipitous,  forms  a  very  ste0 
talus,  easy  to  descend  in  many  places,  but  exceeding  difficult  to  climb  again.  Tfca 
outer  ^lope  forms  the  thickly  wooded  base  of  a  mountain,  which,  to  judge  from  tli 


♦  Stanford's  *CJompendium  of  Geography  and  Travel'  (New  Issue).  Nortfc 
America,  vol.  i. :  Canada  and  Newfoundland,  by  Samuel  Edward  Dawson,  utt.  » 
(ijiVAL).    Maps  and  Illustrations.    Loudon :  Edward  Stanford.    1897. 
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mirks  of  glaciation,  was  a  lofty  and  active  volcano  during  the  Glacial  period. 
The  iruQcation  of  this  mountain — ^named  Mount  Mazama  by  the  Portland  moun- 
tatneeri) — is  ascribed  by  Mr.  J.  8.  Diller  of  the  U.S.  Geological  Survey,  not  to  an 
fxploeion,  but  to  a  collapse  into  a  Fast  hollow  produced  by  the  draining  away  of 
molten  material  through  vents  on  the  lower  slopes.  The  whole  district  has  been 
carefully  mapped  and  scientifically  studied  by  the  United  States  Government^ 
and  a  photograph  is  gi^en  of  a  relief  model  constructed  from  the  contoured  map. 
This  model  vividly  recalls  the  outline  and  configuration  of  some  of  the  lunar 
craters.  There  is  every  prospect  of  this  lonely  hilltop  chasm  becoming  a  popular 
resort  of  tourists,  but  at  the  time  when  the  Mazamas  visited  it,  there  was  neither 
a  stage  running  to  the  lake  nor  any  accommodation  for  travellers  when  they  arrived. 

Oronada  and  Carriaoou. — A  report  on  the  rocks  and  soils  of  Grenada  and 
Carriacou,  by  Mr.  J.  B.  Harrison,  the  Government  analyst  of  British  Guiana,  has 
recently  been  issued,  and  is  of  interest  both  geologically  and  geographic  illy.  Mr. 
Harrison  visited  the  two  islands  in  the  beginning  of  1895,  for  the  purpose  of  inves- 
tigating the  character  of  the  soils,  typical  specimens  of  which  were  selected  for 
^walysis.  Grenada  is  practically  purely  volcanic  in  its  origin,  the  only  signs  of 
upheaval  being  raised  limestone  beaches  towards  the  extreme  north.  The  chief 
•centres  of  eruption  appear  to  have  been  in  the  neighbourhood  of  Mount  St.  Catherine, 
in  that  of  the  Grand  Etang,  near  Mount  Sinai,  in  the  neighbourhood  of  the  S.E. 
motmtain,  and  in  what  is  now  St.  George's  bay.  A  perfect  subsidiary  ash  crater, 
probably  of  later  date  than  tbe  mountain  craters,  is  repreeented  by  Lake  Antoine. 
After  referring  to  the  different  classes  of  lava  occurring  on  tbe  island,  the  author 
treats  of  the  soils  examined,  which  are  classified  with  relation  to  the  parishes  from 
which  they  were  obtained.  In  referring  to  the  agricultural  capabilities  of  Grenada, 
he  considers  that  coffee  and  tobacco  may  be  recommended  as  subsidiary  to  the 
I  resent  staples.  On  the  swampy  land  near  the  mouths  of  many  of  the  smaller 
streams,  rice  could  be  profitably  raised  for  local  consumption.  In  his  opinion,  the 
future  prosperity  of  Grenada  lies  in  the  more  scientific  treatment  of  the  soil,  and 
e^wcially  in  the  scientific  regulation  of  the  process  of  curing  the  cacao.  The  island 
of  Carriacou,  so  far  as  examined,  appears  to  consist  of  layers  of  volcanic  ashes,  which 
were  deposited  in  the  ^ea  and  afterwards  covered  with  a  foraminiferal  shallow-water 
limestone.  Later  this  was  subjected  to  upheaval,  with  the  result  that  part  of  the 
limestone  was  raised  to  at  least  600  feet  above  the  sea-level.  The  soils  are  good 
and  fertile,  but,  possibly  owing  to  the  higher  hills  having  been  almost  denuded  of 
wood  and  forest,  the  rainfall  is  now  so  low  as  to  render  the  cultivation  of  the 
majority  of  tropical  crops  unsuccessful.  The  yield  of  the  cotton  industry  might  be 
greatly  increased,  while  certain  districts  on  the  hillside  might  be  planted  with  log- 
wood. But  the  only  promising  industry  for  this  island  appears  to  be  the  growth  of 
siaal  hemp.  In  the  author's  opinion,  the  nature  of  the  soil  and  climatic  conditions 
are  such  as  to  ensure  the  production  of  sisal  fibre  of  very  high  quality. 

Senilts  of  the  Chilian  Aisen  Expedition.— We  have  already  sketched  in 

ontline  the  work  done  by  the  Chilian  expedition  which  last  year  explored  the 
river  Aisen  {Journal^  vol.  x.  p.  329).  Its  leader,  Dr.  Steffen,  has  since  contributed 
an  account  of  his  explorations  to  the  Verhandlungen  of  the  Berlin  G^eographical 
Society .  (1897,  No.  8-9),  at  the  close  of  which  he  summarizes  the  principal 
results  of  the  journey,  geographical  and  otherwise.  From  the  former  point  of 
view,  the  principal  discovery  is  that  the  Aisen,  like  other  recently  explored  rivers 
of  the  Pacific  coast  of  southern  South  America,  has  its  sources  far  to  the  east  of 
the  principal  chain  of  the  Andes,  its  basin  stretching  over  the  comparatively  level 
country  traversed  by  the  Eastern  sub-Andine  ridges.  This  fact  bad  been  before 
hinted  at  by  the  Chilian  Captain  Simpson,  but  without  being  verified  by  personal 
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investigation.  It  will  probably  give  rise  to  considerable  difficulties  in  the  determina- 
tion of  the  Chilian- Argentine  boundary  in  this  latitude.  The  route  surveys,  tri- 
angulation,  and  hypsonaetrical  observations  carried  out  by  the  expedition  along  the 
two  principal  branches  of  the  Aisen,  extended  across  the  whole  of  the  forest-region 
of  the  Cordillera  to  a  point  where  they  may  in  future  be  brought  into  relation  with 
similar  work  from  the  east.  The  tributary  streams  could,  of  course,  not  all  be 
explored,  and  some  uncertainty  therefore  remains  as  to  the  extension  of  the  badn  to 
the  north  and  south.  The  water-parting,  however,  seems  to  run,  in  the  north, 
between  the  Aisen  and  Lakes  Fontana  and  La  Plata,  bending  ajsain  to  the  west  in 
a  very  pronounced  curve,  and  formed  by  a  line  of  snowy  crests.  Towards  the  south 
it  appears  to  run  at  a  considerable  distance  beyond  the  furthest  point  reached  by  the 
expedition  on  the  southern  arm  of  the  Aisen,  named  by  Dr.  Steffen  and  his  com- 
panions Kio  Simpson.  On  the  return  march  new  facts  were  gleaned  with  regard  to 
the  origin  of  the  main  branch  of  the  Palena,  and  the  configuration  and  settlement  of 
its  upper  valley,  as  also  with  regard  to  the  water-parting  between  the  Argentine 
Bio  Teca  and  the  Corintos  valley,  drained  towards  the  Pacific.  Dr.  Steffen  con- 
siders the  valley  of  the  Aisen  of  considerable  importance,  both  as  a  line  of  com- 
munication from  the  coast  towards  the  interior,  and  a  district  suitable  for  the 
establishment  of  settlements.  There  is  a  small  but  secure  harbour  at  the  mouth  of 
tho  river. 

Journey  across  Sonthem  South  America.— Dr.  P.  Dus^o,  the  Swedish 

zoologist  attached  to  the  Aisen  expedition  above  described,  has,  since  the  termina- 
tion of  that  expedition,  made  a  boat  journey  from  Lake  Nahuel-Hnapi  to  the 
Atlantic  Ocean,  following  the  course  of  the  Li  may  and  Rio  Negro,  some  details 
respecting  which  are  to  be  found  in  Petermanns  Mitteilungen,  1897,  No.  12,  and  in 
the  Verhandlungen  of  the  Berlin  Geographical  Society  (1897,  No.  8-9).  The  journey 
was  made  in  company  with  a  settler  of  German  extraction  named  Karl  Wiederhold, 
a  large  landowner  on  Lake  Nahuel-Huapi,  and  one  Chilian  of  the  artisan  class. 
As  far  as  the  mouth  of  the  CoUon  Cura  the  voyage  was  a  dangerous  one  owing  to 
the  rapids,  CApecially  that  at  the  mouth  of  the  Traful,  but  the  rest  of  the  journey 
involved  no  serious  difficulties.  The  thermometer  eank  every  night  below  the 
freezing-point,  the  lowest  temperature  recorded  being  19^*4  Fahr.  Before  setting 
out  on  this  voyage.  Dr.  Dusen  had  carried  out  scientific  investigations  in  the 
Guaitecas  and  Chonos  archipelagoes,  paying  special  attention  to  the  question  of 
the  former  glaciation  of  the  islands,  as  well  as  to  their  geology,  flora,  and  fauna. 

ABOTIO. 

Danish  Expedition  to  Melville  Bay.— ^Mr.  Edwaid  Bay,  a  young  man  of 

scientific  attainments  and  independent  means,  who  was  a  member  of  Captain  Bydei^s 
expedition  to  the  east  coast  of  Greenland,  1891-92,  and  wintered  in  Sooreaby  sound, 
intends  next  year  to  proceed  to  Melville  bay,  with  a  Danish  companion  and  a  few 
Eskimos  from  the  most  northerly  Danish  colonic  s  on  the  west  coast.    The  party 
will  start  from  Upemivik  with  boat?,  kayaks,  and  dog-sledges,  and  winter  at  a 
point  on  the  coast  of  Melville  bay  for  scientific  purposes.    Mr.  Bay  and  the  other  " 
young  Dane  will  then  the  following  spring  proceed  in  the  direction  of  Cape  York, 
and  then  return  the  same  year.     Mr.  Bay  will  this  year  go  to  Upemivik,  and— « 
return  to  Copenhagen  in  one  of  tho  Gt>vemment  vessels,  in  order  to  make  [Mrepara—- 
tions  for  the  expedition  next  year. 

Danish  Expedition  to  Greenland. — Dr.  K.  J.  Y.  Steenstrup,  the  well-known^ 

scientific  explorer  of  Greenland,  who  has  spent  several  years  there,  will  this  year,^ 
on  behalf  of  "  the  committee  for  the  geological  and  geographical  exploration  o^ 
Greenland,"  of  which  he  is  a  member,  proceed  to  Disko  island  to  study  the  glaciers 
on  this  interesting  spot. 
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Survey  of  the  ITorth  Atlantic— The  Council  of  the  Society  have  acceded 
to  an  application  from  Mr.  H.  N.  Dickson  for  assistance  in  the  work  of  carry- 
ing on  a  physical  survey  of  the  surface  waters  of  the  North  Atlantic  during  the 
Iwo  oomplete  years  of  1896-97,  and  have  made  a  grant  of  £100  to  him.    The 
general  plan  of  the  work  wiis  described  in  Mr.  Dickson's  paper,  published  in 
the  Journal  for  March,  1896.     In  addition  to  the  ordinary  temperature  observa- 
tions, extracts  of  which  have  been  obtained  from  the  Meteorological  Office,  about 
thirty  volunteer  observers  have  assisted  during  the  two  years  in  collecting  samples 
of  surface  water,  to  the  number  of  about  four  thousand  in  all.    These  volunteer 
observers  have  included  the  owners  of  ocean-going  steam-yachts,  and  the  captains 
of  Atlantic  greyhounds,"  whalers,  telegraph  steamers,  "  tramps/'  trading  schooners, 
and  steam-trawlers ;  and  the  number  could  have  been  greatly  increased  hod  funds 
permitted.    Mr.  Dickson  informs  us  that  the  analyses  of  the  samples,  which  have 
"been  made  in  the  chemical  laboratory  of  the  University  Museum,  Oxford,  are  now 
oiearly  completed,  and  that  they  show  that  the  samples  have  been  collected  and 
preserved  with  skill  and  carefulness  by  all  the  observers.    The  discussion  of  the 
immense  quantity  of  material  will  necessarily   occupy  some  time,  but,  to  judge 
'from  the  interest  excited  by  the  preliminary  paper,  we  may  expect  important 
Tesulta  from  the  extended  inquiry.     According  to  a  recent  Renter  telegram,  the 
administration  of  the  Lars  Ujerta's  Minne  establishment  in  Stockholm  has  made  a 
grant  to  Prof.  Petttrsson  and  his  colleagues  for  a  survey  of  the  North  Atlantic  along 
the  same  lines  as  those  followed  by  Mr.  DicksoD,  but  taking  in  latitudes  below  his 
limit  (40^  N.),  and  adding  biological  ob'^ervations  presumably  of  the  kind  made  by 
Herdman  and  Grarstaog  last  year.    It  is,  therefore,  to  be  hoped  that  we  are  only 
beginning  to  take  advantage  of  the  services  of  the  large  number  of  willing,  skilful 
observers  always  to  be  found  amongst  those  who  "  use  the  sea.' 


»i 


eEKESAL. 

Hononrs  to  Dr.  John  Murray. — Dr.  John  Murray,  f.r.s.,  has  been  elected  a 
Foreign  Member  of  the  Russian  Imperial  Academy  of  ScioDces,  and  the  German 
Emperor,  as  King  of  Prussia,  has  created  him  a  Knight  of  the  Prussian  Order  Pour 
la  Mirite, 

Celebration  in  Hononr  of  Toseanelli  and  Vespnooi  at  Florence.— A 

committee  has  been  formed  at  Florence  under  the  presidency  of  the  Marquis 
Torrigiani,  to  organize  a  celebration  at  Florence  in  the  coming  spring  of  the  fifth 
centenary  of  the  birth  of  Toseanelli  and  the  fourth  centenary  of  the  principal 
voyage  of  Vespucci,  which  happen  exactly  to  coincide.  A  circular  which  has 
been  issued  by  the  committee  points  out  the  important  share  taken  by  the  city 
of  Florence  in  the  promotion  of  science  and  diEcovery,  not  only  through  the  work 
of  Toseanelli  and  Vespucci,  but  as  having  been  in  the  fifteenth  century  the  chief 
centre  of  science,  commerce,  and  exploration  in  the  whole  civilized  world,  thus 
directly  leading  the  way  towards  the  great  discoveries  which  followed.  The  cele- 
bration is  therefore  to  be  regarded,  not  only  as  in  honour  of  the  two  distinguished 
names  coupled  with  it,  but  of  the  city  itself,  which  had,  it  is  claimed,  a  good 
right  to  hand  down  to  posterity  the  name  of  one  of  its  sons  as  the  appellation  of 
the  New  World.    The  precise  form  to  be  taken  by  the  celebration  is  not  yet  stated. 

Prof.  Onido  Cora. — Prof.  Guido  Cora,  after  filling  for  sixteen  years  the  pro- 
fessorship of  geography  to  the  Royal  University  of  Turin,  1881-1897,  has  resigned 
his  charge  for  the  purpose  of  devoting  himself  solely  to  researches  in  the  field  of 
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geography  and  coDnected  sciences.    He  has  transferred  his  residence  (and  also  the 
editorship  of  his  periodical  Coamoa)  to  Borne  (vid  Goito,  2). 

Two  Journeys  in  Vorfhem  Somaliland.— The  photographs,  from  which  the 
illastratioDs  to  Mr.  Ajlmer's  paper  were  taken,  were  not  hy  Mr.  F.  Gillett,  bat  by 
Mr.  F.  Gunnis. 


OBITUARY. 


Gtodiner  Oreene  Hubbard. 

Mb.  Gardikeb  G.  Hubbabd,  President  of  the  National  Geographic  Society,  of 
Washington,  D.C.,  died  at  his  country  house  near  that  city  on  December  11, 1897. 
Born  at  Boston  in  1822,  and  educated  there  and  at  Cambridge,  Mass.,  Mr.  Hubbard 
was  admitted  to  the  bar  in  1843,  and  attained  considerable  success  as  a  lawyer 
daring  the  twenty-five  years  in  which  he  practised  the  profession.  He  was  also 
widely  known  and  respected  for  his  breidth  of  mind  and  public  spirit,  as  well  as 
for  his  varied  labours  in  the  intere;its  of  his  fellow-citizens  and  the  world  at  large. 
In  particular,  his  untiriog  work  in  the  promotion  of  the  teaching  of  speech  to  the 
deaf  may  bo  mentioned  as  leading  to  the  most  beneficent  results.  Although  not 
strictly  a  scientist,  Mr.  Hubbard  was  an  enthusiastic  supporter  of  scientific  work, 
and  did  much  to  further  the  practical  application  of  scientific  principles  :  a  striking 
example  of  this  is  supplied  by  his  services  towards  the  introduction  of  the  tele- 
phone into  common  use.  To  goDgraphers  he  was  best  known  in  connection  with 
the  National  Geographic  Society,  of  which  he  had  been  president  since  its 
foundation,  and  to  the  welfare  of  which  he  devoted  himself  with  untiring  zeal. 
He  was  also  a  regent  of  the  Smithsonian  lostitution,  and  president  of  the  Jciot 
Commission  of  the  Scientific  Societies  of  Washington. 


Dr.  Engen  Zintgraff. 

The  death  has  been  announced  of  Dr.  Eugen  Zintgraff,  well  known  for  his 
journeys  in  the  interior  of  the  Cameroons  in  the  early  days  of  the  German  oooa- 
pation  of  that  territory.  Dr.  Zintgraff  was  born  in  1858  at  Dusseldorf,  and  was  at 
first  destined  for  the  law,  but  afterwards  devoted  himself  to  the  study  of  natural 
science,  obtaining  the  diploma  of  doctor  at  Heidelberg  University.  He  took  part 
in  Dr.  Cbavanne*s  expedition  to  the  Congo  in  1884,  and  early  in  1886  read  a 
paper  before  the  Berlin  Geographical  Society  on  the  lower  Congo  region.  He  soon 
afterwards  proceeded  to  the  Cameroons,  of  which  the  interior  was  then  almost 
absolutely  unknown,  and  showed  himself  most  active  in  its  exploration  during  a 
space  of  over  five  years.  His  first  attention  was  devoted  to  the  waterways  near 
the  coast,  but  afterwards  he  explored  th|f  country  north  of  the  Cameroons  moun- 
tains, where  he  founded  the  Barombi  station  as  a  base  for  more  extended  opsraticms 
early  in  1888.  The  great  desideratum  then  was  the  discovery  of  a  route  to  the 
north-east  by  which  the  populous  Hausa  countries,  with  their  enterprising  race  of 
traders,  could  be  reached.  With  the  object  of  effecting  such  a  communication 
with  Adamaua,  Dr.  Zintgraff  set  out  in  December,  1888,  from  the  Barombi  station, 
aud,  in  spite  of  the  strenuous  opposition  of  the  Banyang  people,  suooeeded  in 
reaching  the  grasi-covered  plateaux  which  lie  behind  the  coast  zone  of  forests,  and 
making  his  way  across  uninhabited  wastes  to  Ibi,  on  the  Benue,  and  subsequently 
to  Tola,  the  capital  of  Adamaua.  Dr.  Zintgraff  described  this  journey  before  th» 
Berlin  Society  in  May,  1890,  and  a  leport  of  his  paper  was  published  in  the  R.G.S.. 
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Proceedings  for  thtt  year  (vol.  xii.  p.  358).  He  returned  to  the  Cameroons  for  a 
couple  of  years,  and  subeequently  travelled  in  East  and  South  Africa.  The  traveller's 
health  suffered  severely  from  his  exertions  in  the  cause  of  geography,  and  he  retired 
to  the  island  of  TeneriiSey  where  he  died  in  December  last.  He  continued  until  his 
deaUi  to  take  much  interest  in  the  development  of  the  Cameroons,  especially  in  the 
direction  of  the  formation  of  European  plantations.  He  was  the  author  of  a  book 
entitled  '  Nord-Eamerun,  Schilderung  der  1886  bis  1892  unternommenen  Relsen.* 


CORRESPONDENCE. 

MaskaL 

Lisbon,  January  5,  1898. 

The  inscription  of  the  Fort  Maskat,  which  Captain  Arthur  W.  Stiffe  publishes  in 
the  OeographiccU  JoumcU  of  December,  naturally  not  having  been  taken  by  an 
impression,  is  incorrectly  copied  and  interpreted. 

The  consequence  is,  that  Captain  Stiffe  cannot  reconcile  the  date  of  1588,  clearly 
indicated  in  the  inscription,  with  the  reference  which  that  gentleman  attributes  to 
it,  to  the  eighth  year  of  the  reign  of  King  Henry,  our  cardinal  king,  whose  reign  did 
not  last  eight  years,  and  who  had  already  been  dead  for  a  similar  number  of  years. 

Notwithstanding  the  imperfection  of  the  copy,  the  Portuguese  restitution  of  the 
inscription  is  easy,  and  evidently  the  following :  **  Rcioando  o  mui  alto  e  poderoso 
Filippe,  primeiro  deste  nome  Hei  e  Senhor  nosso,  no  oitavo  anno  de  seu  reinado 
na  Coroa  de  Portugal,  mandou  por  Dom  Duarte  do  Meneses,  seu  Yiso  Kei  e 
Governador  da  India  se  iisesse  esta  fortalesa  e  a  fez  Belchior  Calaca,  seu  primeiro 
capitaD  e  fundador,  1588 ; "  and  its  translation  as  follows :  **  Under  the  reign 
of  the  very  high  and  mighty  Felippe,  first  of  this  name  our  Lord  and  King,  in  the 
^ghth  year  of  his  reign  in  the  Crown  of  Portugal,  he  sent  by  Dom  Duarte  de  Meneses, 
his  Viceroy  and  Governor  of  India,  that  this  Fortress  be  made,  which  was  done  by 
Belchior  Calafa,  its  first  captain  and  founder,  1588.'' 

Not  only  Dom  Henry  died  on  January  31,  1580  (and  not  1579,  as  stated  by 
Captain  Stiffe),  but  also  Dom  Duarte  de  Meneses  was  apix)inted  Viceroy  and 
Governor  of  India,  not  by  that  king,  but  by  Felippe  II.  of  Spain,  the  first  of  this 
name  in  Foriugaly  the  crown  of  which  he  usurped  in  1580.  The  date  indicated 
corresponds  exactly  to  the  eighth  year  of  this  reign,  and  the  initial  F  of  the  name 
of  the  king  inserted  is  very  clear  in  the  copy,  in  spite  of  its  imperfection. 

Dom  Duarte  de  Menet^es  lefc  Lisbon  to  assume  his  post  in  India  on  April  10, 
1584,  arriving  at  Cochim  on  October  26. 

Maskat,  where  the  Portuguese  had  established  a  kind  of  co-dominion,  more 

commercial  than  military,  suffered  frequent  oppressions  and  depredations  by  the 

.  Arabs  and  the  Mohammedans  of  India,  that  is,  by  the  Arahios  and  Mouros  as  they 

were  then  called.    The  Turks,  according  to  Captain  Stiffe,  when  they  dared  to 

^iescend  to  the  sea  of  Oman,  assaulted  and  destroyed  Maskat,  and  the  people  of 

Mogor — the  Mogores  as  they  were  called-^advanced  through  all  the  '*  kingdom  of 

Sinde,'*  treating  better  or  worse  the  Portuguese,  who  were  trading  there,  according 

«s  to  whether  they  were  nearer  or  further  from  our  sovereignty  and  the  resolution 

shown  by  them.    Besides  this,  the  struggle  between  the  Dutch  and  English  for  the 

dominion  of  the  Persian  gulf  was  already  advanced  and  bitter,  and  cautied  our 

expulsion  from  the  same.     The  necessity  of  fortifying  Maskat  according  to  our 

custom  or  after  the  European  fashion  became  manifest,  as  it  was  an  important 

strategical  point  for  the  navigation  and  trade  of  Ormuz,  and  for  the  route  and 

crossing  of  the  Sea  of  Oman.    The  work  of  fortification  had  already  commenced, 

advantage  naturally  being  taken  of  the  rudimental  native  defences.     Dom  Duarte 
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de  Meneses  tborefore  received  instractioDs  and  gave  orders  to  consolidate  in  a  more 
secure  manner  the  occupation  of  Maskat.  He  appointed  captain  for  this  post 
Francisco  Yelho,  a  man  of  confidence,  who,  however,  being  implicated  in  a  process, 
was  soon  afterwards  substituted  by  Belchior  Gala9a  (road  CaioBaa^  and  not  Ca1e9a), 
whom  it  was  that  in  1588  was  effectively  in  Maskat  as  captain.  '*  Who  is  at  present 
serving,"  says  a  royal  letter  of  February  6,  1589,  approving  the  substitution,  bnt 
recommending  that,  as  soon  as  Cala^a  would  finish  the  time  of  his  service  and 
Velho  be  freed  from  guilt,  the  latter  should  succeed  the  former.  When  this  letter 
arrived,  the  viceroy  had  already  died  on  May  4,  1588,  the  same  year  in  which 
Calaca  placed  the  inscription  on  the  Fort  Capitao^  or  Merani,  and  when,  in  front  of 
the  same,  and  with  it  completing  the  guarding  of  Maskat,  on  the  sea  side,  the  fort 
of  Sad  JoaOf  or  Jaladi,  was  already  erected,  having  been  concluded  in  the  previous 
year,  probably  also  by  Gala y a. 

The  rightful  successor  to  Dom  Duarte  de  Meneses  was  Mathiasde  Albuquerque, 
who  succeeded  him  shortly  afterwards,  and  who,  having  embarked  for  Lisbon,  left 
here  on  May  8,  1590,  aa  viceroy,  arriving  at  Goa  in  May,  1591. 

The  fortification  of  Maskat  continued,  as  did  also  the  development  and  commercial 
colonization  of  this  place,  as  well  as  the  perils  and  threats  which  threatened  it  and 
all  our  posts  and  factories  of  the  Persian  gulf. 

Another  captain,  Dom  Jeronymo  Mascarenhas,  commenced  a  new  fort  in  Maskat« 
which  was  continued  during  the  time  of  the  new  viceroy,  Mathias  de  Albuquerque, 
and  was  recommended  in  the  royal  letter  of  February  5, 1597.  Maskat  was  in  a 
certain  manner  a  conventional  dependency  of  the  Government  of  Ormuz,  and  the 
viceroy  himself  proposed  to  Lisbon  that  this  dependency  should  become  effective. 
A  royal  letter  of  February  18, 1595,  adjourned,  however,  this  resolution,  determining 
that  there  should  be  only  communication  and  constant  accord  between  Ormuz  and 
Maskat.  Antonio  de  Sousa  Falcao  was  at  this  time  captain  of  the  latter.  The 
occupation  became  defined  and  organized  in  a  niilltary  administration.  The 
permanent  garrison  was  fixed  at  thirty  soldiers,  who,  as  Viceroy  D.  Jeronymo 
de  Asevedo  said  on  November  29,  1G13,  "  rarely  became  efiective  on  account  of  the 
manners  and  frauds  which  they  were  accustomed  to  practise."  By  "  Alvara  "  of 
this  date,  D.  Luiz  da  Gama,  who  was  then  about  to  govern  Ormuz,  was  ordered, 
that  of  the  seven  hundred  soldiers  who  ought  to  be  at  this  latter  garrison, 
twenty  should  be  made  to  reinforce  the  garrison  of  Maskat,  increasing  thereby  the 
latter  to  fifty,  *'  so  long  as  there  should  be  any  fear  of  its  being  attacked  by  enemies 
from  Europe."  And  in  this  same  decree  was  announced  the  project  of  sending  from 
Goa  a  further  thirty  soldiers  as  well  as  a  captain,  apparently  for  the  purpose  of  the 
special  garrisoning  of  the  last  fort  constructed. 

En  passant,  and  in  order  that  Gaptain  Stiffe  may  see  that  our  occupation  was 
not  so  exacting  and  violent  as  one  might  suppose  by  his  sentimental  remark  regarding 
the  method  we  employed  to  secure  the  respect  of  the  natives,  a  method  absolutely 
justified  by  the  means,  time,  and  by  the  circumstances,  I  would  state  that  still 
in  1609,  and  afterwards,  we  loyally  divided  the  revenue  of  the  custom-house  of 
Maskat  with  the  sheiks,  with  whom  we  contracted,  or,  to  be  more  precise,  with 
their  descendants. 

It  was  intended  in  the  above  year,  and  orders  were  sent  from  Lisbon,  to 
negotiate  with  these  participators  the  cession  of  the  share  which  they  had  in  the 
fiscal  revenue,  for  a  reasonable  compensation.  But  since  those  persons  did  not 
agree  to  give  up  their  rights,  the  right,  which  might  have  been  disputed,  was 
respected,  and  it  was  also  resolved,  in  view  of  the  fact  that  they  were  interested  in 
the  development  and  fiscalization  of  the  trade,  to  maintain  the  traditional  regimen 
decreed  in  the  royal  letter  of  January  23, 1612. 
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Many  other  interesting  things  might  be  indicated  which  must  be  reserved  for 
a  special  work,  which  will  fill  up  the  gap  generally  found  in  the  histories  of  Maskat 
which  deal  with  the  period  of  Portuguese  domination.  My  present  intention  was 
simply  to  offer  Captain  Stiffe  an  opportunity  of  correcting  what  he  states  regarding 
the  inscription  which  is  published  in  his  excellent  and  beautiful  articles  in  any 
new  edition  which  they  may  have,  as  I  sincerely  hope  may  be  the  case. 

I  will  not  conclude,  however,  without  observing  to  the  distinguished  writer  that 

it  is  not  absolutely  exact  that  in  1650,  through  the  loss  of  Maskat,  the  Portuguese 

were  finally  expelled  from  Oman.    This  expulsion  took  place  some  time  afterwards. 

In  1690  our  flag  was  still  hoisted  in  what  we  called  the  Congo  of  Persia,  at  a  factory, 

of  which  Joa0  daSilva  was  manager,  and  Jorge  de  Freitas  secretary ;  and  one  of  our 

£eet8y  commanded  by  Antonio  Macbado  de  Brito,  cruised  in  the  Persian  gulf, 

establishing  treaties  with  Bassora,  Maskat,  etc.,  and  in  1695  we  seriously  projected 

Ahe  recovery  of  Ormuz.    Persia  herself  at  this  time  implored  our  assistance  against 

^tiie  Arabs,  and  offered  it  against  the  Imam  of  Maskat. 

If  we  had  not  suffered  in  Europe  the  ominous  union  with  Spain,  surely  would 
^ave  been  different  the  fate  to  our  dominion  in  the  East,  which  we  were  the  first 
^o  open  to  Christian  civilization. 

Luciano  Cordeiro,  Hon.  Corr.  M.R.G.S, 


LoDdoD,  January  15,  1898. 
Referring  to  my  paper  on  Maskat  published  in  the  December  number  of  the 
-Jourfiol  (p.  608),  I  have  received  a  letter  from  Mr.  Donald  Ferguson,  a  gentleman 
evidently  well  acquainted  with  the  language,  criticizing  the  interpretation  of  the  old 
Portuguese  inscription,  and  suggesting  the  one  given  below,  which  is  more  probably 
the  correct  one,  as  it  reconciles  the  discrepancy  of  data  which  had  puzzled  me. 
I  may  say  the  reading  I  gave  was  furnished  by  a  Portuguese  gentleman,  then 
employed  under  Mr.  F.  C.  Danvers  at  the  India  Office  in  translating  Portuguese 
records.    I  cannot  ascertain  his  present  address,  or  I  should  have  referred  it  back 
to  him. 

It  will  be  noted  that  the  king^s  name  is  not  given  in  full,  only  the  initial, 
which  has  doubtless  led  to  the  difficulty.  The  letters  in  brackets  are  not  in  the 
originaL 

•*  REINAODO  HO  MVI  a(lT0)e  f(iDELI88IM0)  HE  *  PODBBOZO  F(ELIPPe)  (?)  f 
FBIMEIBO(?)  DB8(8)e  NOME  R(ei)  HE  J  8(ENH0R)§  NOB(8)o  NO  HOUTAVO 
AN(n)0  de  8EV  REINADO  NA  c(0)R0A  de  PORTUGAL  MANDOV  POB  DON 
DVABTE  de  MEKSZES  set  yiZOB(EX)  DA  INDIA  Q(n)£  8£  ¥IZKB(b)e  ESTA 
FORTALKZA  A  QV(eLL)a  FI8(?)ir  BELCH(i)0R  CALACA  8(k)v.  PIIIMEIRO 
CAPITAO  E  FUNDADOB.   1688" 

[q  English — 

'*  Beigning  the  most  high,  most  faithful,  and  most  mighty,  Philip,  first  of 
this  name,  our  king  and  lord,  in  the  eighth  year  of  his  reign  in  the  crown 
of  Portugal,  commanded  by  Don  Duarte  de  Menezes,  his  viceroy  of  India, 
that  should  be  made  this  fortress  which  (made  ?)  Belchior  Calaca,  its  first 
captain  and  founder,  1588.*' 


*  For  £.    My  translator  here  suggested  henbique. 

t  For  Felippe.    My  translator  amended  this  F  to  E  for  "  and." 

X  For  E.  §  For  Senhor. 

"^  This  word  is  obscure. 
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Of  course,  this  was  Philip  the  second  of  Spam,  but  first  of  Portugal,  who  was 
proclaimed  king  of  the  latter  country  in  1580  to  1581. 

I  hope,  in  view  of  the  interest  attaching  to  the  subject/ this  explanation  may 
not  be  deemed  superfluous. 

Arthur  W.  Stiffe. 

P.S. — Perhaps  I  should  have  used  the  term  *'  caureful  copy  "  instead  of  **  fac- 
simile '*  in  the  paper. 


MEETINGS  OF  THE  ROTAL  GEOGRAPHICAL  SOCIETY, 

SESSION  1897-98. 

Fifth  Ordinary  Meeting,  January  17, 1898. — Sir  Clements  Markhjlm,  k.c.b^ 

President,  in  the  Chair. 

Elections. — Charles  Henry  Akroyd;  Thomas  Fowell  V,  Buxton^  M.A,^  J.P^ 
M,C,C.;  Noel  Edward  Buxton^  M.A.;  Henry  Charlwood  Carr,  Lieut.  E.N'.B. ; 
G,  B.  A,  Elin;  Hevry  Wilson  Fox ;  W,  M,  C,  G reaves- Bagshawe;  William  Cecil 
Harris,  M,A, ;  Ernest  Powell  King,  J,P. ;  Walter  Leaf;  F,  C.  AnnesUy  Lyop, 
B.N.B.,  Commander;  J.  H  Newman;  Percy  C.  Reid ;  Rev,  G.  Cullen  Reed; 
William  David  Wade, 

The  Paper  read  was : — 

"  Journeys  in  the  East  Coast  Provinces  of  Siam."     By  H.  Warington  Smyth. 
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Addiiiom  to  the  Library, 

By  HUGH  ROBERT  MILL,  D.Sc,  Librarian^  R.a.S. 

Thi  following  ahbreviations  of  nouns  and  the  adjectives  derived  from  them  an 
employed  to  indicate  the  souroe  of  articles  from  other  publications.  Geographioal 
names  are  in  each  case  written  in  fiill : — 


A.  =  Academy,  Academie,  Akademie. 
Ann.  =  Annals,  Annates,  Annalen. 

B.  =  Bulletin,  Bollettino,  Boletim. 
Gom.  =  Commerce,  GommeroiaL 
0.  Bd.  =  Ck>mpte8  Bendua. 
Brdk.  =  Erdkunde. 

Q.  =  GMgraphv,  Geographie,  Gtoogiafla. 

Gea.  =  Gesellachaft. 

L  =  Institute,  Institution. 

Iz.  =  Izveatiya. 

J.  =  Journal. 

M.  =  Mitteilungen. 


Mag.  =  Magazine. 

P.  =  Proceedings. 

B.  =  Boval. 

Bev.  =  Beview,  Bevue,  Bevista. 

S.  =  Society,  Sod^t^  Selskab. 

Sitsb.  =  Sitsungsbericht. 

T.  =  Transactions. 

V.  =  Verein. 

Yerh.  =  Yerhandlungen. 

W.  =  Wissenschaft,  and  oompoonda. 

Z.  =  Zeitsohrift. 

Zap.  =  Zapiski. 


On  account  of  the  ambiguity  of  the  words  octavo^  quarto,  etc.,  the  size  of  books  in 
the  list  below  Ib  denoted  by  the  lengtli  and  breadth  of  the  cover  in  inches  to  the 
nearest  half-inch.    The  Bize  of  the  Journal  is  10  x  6}. 

EUBOPE. 

Andorra.  A  tracers  le  Monde,  Tour  du  Monde  3  (1897):  385-388.  BomeiL 

En  Andorre:   une  etrange  Coutumc  judiciaire.    Par  M.  Charles  Bomeu.     With 
Illustrations. 

Account  of  tho  qauint  custom  in  Andorra  of  interrogating  the  corpse  of  a  victim  of 
accidental  diatb. 

Austria.  Sioger. 

Geographischer  Jahresbericht  Ubcr  Ostcrreicli.     Mit  UnterstUtzung  des  hohen 
k.  k.  Ministeriums  fUr  Cultus  und  Unterrieht  .  .  .  Rcdigiert  von  Dr.  Bobert 
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Sieger.    I.    Jahrgang  1894.    Wien:   Ed.  Holzd,  1897.    Size  9}  x  6},  pp.  xii. 
aod  206.    PresenUd  by  the  PMUher. 
This  important  new  serial  is  noticed  on  p.  172. 

AutrU^Bain  and  BiTers.  

Hydrographischer  Dienst  in  Osterreich.  Jahrbuch  dee  k.  k.  hydrogrBphischen 
Central-Bureaus.  III.  Jahrgang  1895.  Wien:  W.  Braumiiller,  18i^7.  6ize 
15  X  11.    Map$  and  Dia grama. 

A  splendid  record  of  work,  containiug  a  general  part  with  particulars  of  rainfall 
and  river  obserTations  in  Austria,  lists  of  stations,  etc.,  and  a  river-basin  map  of  the 
Austrian  crown-lands,  with  lines  of  equal  rainfall  for  1895.  Then  follow  special  parts 
dealing,  by  means  of  tables  of  actual  observations,  statistical  diagrams  and  larg^-scale 
TainfaU  maps  for  1895,  with  the  Austrian  portions  of  the  Danube,  the  Marob,  Mur,  the 
Draye,  the  Save,  the  Adige,  the  rivers  of  the  coastland,  of  Dalmatia,  the  Elbe,  the 
Oder,  the  Vistula,  the  Dnieper,  Dniester,  Seretb,  and  Pruth.  It  is  uafortunate  that 
-this  imperial  work  is  not  carried  on  in  the  same  way  in  Hungary,  and  the  results 
incorporated  in  these  reports. 

7aroe  Islands.  Bnssell-JeafE^eion. 

The  Faroe  Inlands.  By  J.  Russell-Jeaffreson.  London :  Low  &  Co.,  1898.  Size 
8x5},  pp.  xiv.  and  272.  Map  and  UluBtratior  a.  Price  It.  6d.  Presented  by  the 
PMither, 

Gives  a  short  history  of  the  islands  and  (he  people,  and  proceeds  to  describe  a  tour 
"through  the  Faroes,  with  many  anecdotes  and  some  local  gossip.  A  map  is  given  on 
which  the  author  has  entered  some  original  information  likely  to  be  of  use  to  a  visitor. 

Trane»— Caroassonne.    A  travera  le  Monde,  Tour  du  Monde  3  (1897) :  893-396.    Omysr. 
Carcassonne.    Par  Paul  Gruyer.     With  Illustratione. 

Garcsssonne  is  one  of  the  most  perfect— if  not  the  most  perfect — of  the  walled  cities 
which  has  retained  the  features  of  the  middle  ages. 

Frtnee— Loire.  Ann,  G,  6  (1897)  :  450-455.  laffitts. 

Les  d^placements  du  confluent  do  la  Loire  et  dc  la  Vienno.    Par  "SI.  Louis  Laffitte. 
With  Mape. 
A  note  will  be  given  on  this  paper. 

Germany— Alsace.  Witte. 

Zur  Geschichte  des  Deutschtums  im  Elsass  und  ira  Vogesengebiet.    Yon  Dr.  Hans 
Witte.  .  .  .  Forschungen  zur  deutsehen  Landos-  und  Volkskunde  ....  heraus- 
gegeben  von  Dr.  A.  Kirchhoff.    Zelanter  Band.     Heft  4.    Stuttj^art:  J.  ELgelhoro, 
1897.     Size  9J  X  6J,  pp.  [126].    Map. 
After  a  comparison  of  AUace  with  Lorrain,  the  author  deals  with  the  Germaniza- 

tion  of  Alsace  in  ancient  times,  and  with  the  historical  changes  in  the  position  of  the 

Franco-German  linguistic  frontier. 

Germany— Dortmund-Ems  Canal.    Deutsche  Rundschau  G.  20  (1897):  130-131.       

Der  Dortmund-Ems  Canal.     With  Map. 
The  new  canal  from  the  heart  of  the  Westphalian  manufacturing  region  to  the 
Ems,  thus  supplying  a  direct  all-German  outlet  to  the  sea,  and  admitting  coal  from 
the  Buhr  fields  to  compete  in  Hamburg  with  English  coal. 

Gsrmany— Han.  M.  V.  Erdk.  Halle  (1897):  39-54.  DamkoUer. 

Bevolkerung  des  Dorfes  Cattenstedt  bei  Blankenburg  am  Harz.    Von  Oberlobrer 

£d.  Damkohler. 

Discusses  the  statistics  of  the  population  of  the  Duchy  of  Brunswick  for  the  period 
1799-1893  in  the  case  of  Cattenstedt,  accounting  for  the  manner  in  which  the  population 
has  varied. 

Germany— BuisU.  M.  V.  Erdk.  HaUe  (1897) :  93-124.  Ealbfiiss. 

Der  Arendaee  in  der  Allmark.  Von  Dr.  W.  Halbfaes.  Zweiter  Teil.  With 
Diagrams. 

Germany— Saale.  M.V.  Erdh.  Ualle  (1897):  1-27.  erbeslsr. 

Urknndliche  Nachweise  iiber  den  Lauf  der  Saale  zwischen  Halle  und  der  Wipper- 
mundung  und  die  an  demtelben  gelegenin  Wiistungen.  Von  Prof.  Dr.  H.  Grossler. 
Wiih  Map. 

Germany— Saale.  M.  V.  Erdk.  Halle  (1897) :  2S-89.  8ehroeter. 

Betraohtungen  fiber  die  Laufverflnderungen  der  Saale  zwischen  Halle  und  der 
Wippermilndung  bei  Bernburg.    Von  O.  Schrocter. 
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eermany— ThtLringU.         If.  F.  Erdk.  HaUe  (1897) :  92-93.  SdMheL 

Die  WflBtang  Breitenfort  bei  Wenigensommem.    Yon  Dr.  G.  BeiBohel. 

Oreaee-^Aetolia.  WoodhouM. 

Aetolia:  its  Geography,  Topography,  and  Antiquities.  By  William  J.  Wood- 
honse.  Oxford :  The  Clarendon  Pres?,  1897.  Size  10^  x  6),  pp.  zyi.  and  398. 
Jfops  and  lUuitrationi.    Price  2 If.    PreienUd  by  the  Clarendon  Pre$$. 

This  will  receive  further  notice. 

Holland.     Tijds.  K,  Ned.  Aard.  OenooU.  AmBterdam  (2)  14  (1897) :  492-554.         Loiie. 
De  Stormvloed  van  December  1894  en  het  yraagstuk  der  SchelpTissoheriJ  langs 
onze  Kust.    Door  Dr.  J.  Lorid     With  Platee. 

On  the  effect  of  the  storm  of  December  22, 1894,  on  the  coast  of  Holland ;  and  the 
question  of  the  shellfish  industry  along  the  coast  with  reference  to  the  Tariationa  in 
uie  depth  of  the  water  during  the  last  two  centuries. 

Holland.  J,  3ianehe8t^r  O.  8,  18  (1897) :  1-46.  XoUor. 

The  Cruise  of  the  Dolphin  in  Dutch  Waters,  1896.    By  Mr.  £.  W.  Mellor.     WUh 
Map  and  Uluitratione, 
An  interesting  account  of  the  voyage  of  a  yacht  on  the  waterways  of  Holland. 

Hungary— Waag.      Jahrh.  Ungaritchen  Karpathen-V,f^  (1891):  1-21.  SiogOMttL 

Topographische  Skizzeu  aus  dem  Gabiete  der  Waag.    Yon  Karl  Siegmeth. 

Description  of  the  valley  of  the  Waag,  an  impetuous  mountain  stream  of  the  Hi|^ 
Tatni,  which  forms  a  tributary  of  the  Danube. 

leoland  and  Faroe.    Nouv,  Archives  Miu.  Sci,  et  lAtt^raires  7  (1897) :  243-327.       Pilot. 

Bapport  sur  une  mission  en  Islande  et  aux  lies  Feroe.    Par  M.  Baymond  Pilet. 

With  lUuttrationM. 

Popular  airs  of  the  folk-songs  of  Iceland  and  the  Faroes,  and  many  interesting 
particulars  regarding  the  people  and  the  islands,  with  illustrations.  The  music  of 
many  songs  is  given,  and  the  words  both  in  the  original  and  in  a  French  translation. 

Italy.  OUnthor. 

The  Phlegrsean  Fields.  By  B.  T.  Giinther,  m.a.  [From  the  Oeographieal 
Journal  for  October  and  November,  1897.]  Size  10  x  6),  pp.  48.  Map$,  Sections, 
and  Illustraiionf. 

Italy— Earthquakes.        Mem.  S.G.  Italiana  7  (1897):  81-164.  Baratta. 

Material!  per  un  catalogo  dei  fenomeni  sismici  avvenuti  in  Italia  (1800-1872). 

Bicerche  del  sojio  M.  Baratta. 

Italy— Lakes.  Riv.  O.  Italiana  4  (1897) :  514-522.  XarinoUL 

Prima  serio  di  agglunte  e  correzioni  al  Catalogo  dei  laghi  italiani  di  Olinto 
Marinelli. 

Koditerranean— Cyprus.    J.  Anthrop.  I.  27  (1897):  171-177.  lEyxoi. 

Copper  and  Bronze  in  Cyprus  and  Soutb-£ast  Europe.    By  J.  L.  Myres,  X.A.,  etc. 
WitJi  PlaU. 
Koditerranean— XalU.    J,RJ.  BrUith  ArchiteeU  5  (1897):  25-48.  Flowor. 

Notes  on  Benaissance  Architecture  in  Malta,  with  special  reference  to  the 
Buildings  of  the  order  of  St  John.  By  Arthur  S.  Flower.  With  Plan  and 
lUuitraiionB, 

Keditorranoan— Sea  of  Marmora.  . 

Zap.  Imp,  Ruenan  0.8.  88  (No.  2)  (1896)  :  1-180. 
Hydrography  of  the  Sea  of  Marmora.  Expedition,  Imperial  Bussian  Geographical 
Bocietv,  1894.  1.  B^um^  des  rechercbes  hydrologiques.  L  Spindler.  2.  Selyaniki 
Expedition  in  the  Sea  of  Marmora.  By  N.  Andrusoff.  8.  Preliminary  Beport  on 
Biological  Besearches  of  the  Sea  of  Marmora.  By  Dr.  A.  0<itroumoff.  TFt^^  Map$ 
and  Diagram: 

Korway — FsBmnnd  Lake  Bogion.  Boueh. 

Forhand,  Videnik.'8.  ChHstiania,  1896  (1897)  :  1-42. 

Geologiske  iakttagelser  fra  str0get  i  nord  for  FiBmund8J0en  gjorte  af  forfatteren  og 
andre  under  reiser  for  Norges  geologiske  unders^gelse  uf  Haus  Beusch.  Med  **  An 
English  Summary  of  the  (x)ntents."     With  TUuetraiions. 

Norway.  Forhand.  Vidensk.-S.  Chrietiania,  1896  (1897):  1-102.  Booaok 

Geologiske  iakttagelser  fra  Telemarkeo,  Indre  Hardanger,Nnmedal  og  Hallingdal 
gjorte  under  reiser  for  Norges  geologiske  unders0gelbe  af  Hans  Beusch.  Mod 
'*  An  English  Summary  of  the  Contents."     With  lllustrationf. 
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B.8.0.  Com.  Pari$  19  (1897) :  569-589.  Brun. 

Lft  Bonmanie  actaelle.    Lea  habitants  et  leun  moaurd,  la  montagoe  et  la  plaine, 
le  Danabe  et  la  mer.    Par  M.  Jales  Brun. 


B.8.G.  Romdna  18  (1897):  31-108.  ^ifn. 

Geognafia  oomunol  OomtndftreHti  din  plasa  Jijia^tefftneftl,  distriotul  BotoManI,  ca 
notice  iatorice  ti  tradisionale  de  I.  Tito. 
D^oription  of  the  province  of  Comindarest. 

Svnk— Khenon.    Mem,  Comity  Oeologique,  Rmte  14  (1896)  :  No.  2.  Sokoloff. 

Hydro-geological  investisratioiis  in  the  Government  of  Kherson,  by  Dr.  N. 
Sfikoloff,  with  an  appendix  bj  W.  Toporoff  on  Water  analyses,  and  a  geological 
map.    [In  Rusaian,  with  detailed  r€ium€  in  German.] 

BsnU— Lake  Onega.         B.8.G.  Italiana  10  (1897) :  45(M56.  MarineUi. 

I^ti  morfometrici  snl  Lago  di  Onega,  nota  del  socio  Prof.  Olinto  Marinelli. 
Description  of  the  depths  of  Lake  Onega,  with  a  hypsometric  curve. 

l^miMr—HiamMSi  Coast.    Iz.  Imp.  Hussian  0.8.  33  (1897)  :  67-80.  Bippas. 

Hie  Change  of  the  Water-level  in  the  relict-lake  Mogilnoe,  on  Kildin  island.     By 
Bw  A.  Rippas.     Tables  and  Diagrams.     [In  Russian.] 

ItuBia-PolUwa.  Globus  72  (1897) :  315-320.  Kranse. 

^^eji^tationsskizze.  des  rudsischea  (louverucments  Poltawa.     Von  Krnost  H.  L. 


i-Tsylma.         Iz.  Imp.  Russian  O.S.  33  (1897):  53-G6.  Barteniyeff. 

^tt  the  Copper  Ore  of  the  river  Tdylma  (N.  Russia).     By  I.  P.  Barteniyeft*.    Map. 
[^^  Russian.] 


Vivian. 

S^i^via,  the  Poor  Man*8  Paradiso.  By  Herbert  Vivian,  m.  a.  London  :  lioog^mans  & 
Co.,  1897.  Size  9x6,  pp.  Ivi.  and  300.  Portrait  and  Map.  P,ice  15«.  Presented 
^  the  Publirliers. 

'^Ixe  author  states  that  ^  notliiog  serious  has  been  written  about  Servia  for  some 
thirty  years,"  presumably  meaning  no  English  book.  Tlie  book  treats  in  an  enthusiastic^ 
n»aOBier  of  this  little-known  country,  giving  nn  account — parts  of  which  have  been 
pabliatied  in  weekly  new8pai)er8— of  the  life  of  the  people  in  their  political,  social, 
^^I'lioiiiic,  and  intellectual  relationships,  with  one  chapter  devoted  to  ^'  Beautiful 
B^igrade,"  and  another  to  **  Towns  ana  Ck)untry."  A  map  of  Servia  on  the  scale  of 
•boot  1 :  500,000  is  given. 


I— Killing  Industries.      J.8.  Arts  46  (1897) :  61>78.  Broogh. 

Tlie  Mining  and  Metallurgical  Industries  of  Sweden,  us  shown  at  the  Stockholm 
Kxhibitwn.    By  Bennett  H.  Brough.     With  Plan  and  II lustrations. 

^^'•dtta—Olaad.  Hemmendorff. 

Om  Olandi  vegetation.    Akademisk  Afhandling  af  Ernst  Hemmendorlf.    Upsala, 
i^7.    Site  9  X  6),  pp.  viii.  and  82.     Sketeh-map.     Presented  by  tite  University  oj 

On  the  vegetation  of  Oiand. 

Tvkey-AlbanU.  Mem.  8.G.  Italiana  7  (1897) :  15-44.  Bxldaoo:. 

Itinerari  albanesi  del  socio  dott    Antonio  Baldacci.     With  Map. 
T^i^  in  the  west  of  Albania  from  Ballona  as  a  centre. 

Viiiad  CBgdom^Sngland— Donet.  Eaton. 

Betnrns  of  Rainfall,  &o ,  in  Dorset  in  1896.  By  Henry  Storks  Eaton,  3i.a.  [From 
^roe«eiiny$  Dorset  Natural  History  and  Antiquarian  Field  Club,  vol.  xviii , 
i^.j  Dorohetter,  1897.    Size  8^  x  5^,  pp.  12. 

l^Bittd  Bagdom —England—  Devon.  Peek. 

^Qsdon  Observatory,  Devon.  Volume  viii.  Meteorologi(*al  Observations  for  the 
^^  1896,  made  under  the  superintendence  of  Cuthbert  E.  Peek,  3i.a.,  London, 
^*^.    Size  11  X  9,  pp.  36.     FiontUpieee. 

Vaittl  XSngdom— England— Devon.    Nature  67  (1897) :  209-210.  Wheeler. 

Ths  Kortham  Pebble  Ridge.    By  W.  H.  Wheeler. 
^0.  IL— February,  1898.]  o 
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TTnlted  Kingdom— England— Donet.  Xaton. 

Dorset  Monthly   Bainfall,    1856-95.      By  Henry  Storks  Eaton,  ma.      [From 
Proceedingi  Dorset  Natural  History  and  Antiquarian  Club,  vol.  xfiii.,   1897.] 
Dorcliester,  1897.    Size  8}  x  5|.  pp.  16.     Pretented  by  the  AutJtor. 
A  detaile^i  record  for  each  month  since  1856  of  the  average  rainfall  in  Dorset,  with 
aupplementary  tables  discussing  the  data.    The  total  mean  annual  rainfiiU  of  Dorset 
for  1856-95  was  34*02  inches,  compared  with  24*22  inches  for  Greenwich.    May  was  the 
driest  month  in  Dorset  (2'01  inches),  and  October  the  wettest  (406  inches). 

TTnited  Kingdom — Chreat  Britain.  

The  Rivers  of  Great  Britain,  Descriptive,  Historical,  Pictorial.  Bivers  of  the  South 
and  West  0)asts.    London  :  Casseli  &  Co.,  1897.    Size  18  x  10,  pp.  viii.  and  876. 
lUustraiions.     Price  42«.    Preeented  by  the  Publishers^ 
This  beautifully  illustrated  volume  is  the  work  of  many  competent  hands,  who  by 
their  literary  and  artistic  skill  have  done  justice  to  their  theme.    The  Southern  Obalk 
Streams  are  described  by  Mr.  W.  Senior,  the  Bivers  of  Devon  by  Mr.  W.  W.  Hatohiogs, 
those  of  Cornwall  by  Mr.  H.  W.  Strong,  the  Severn  in  three  chapters  by  Prof.  Bonney, 
the  Wye  and  the  Usk  by  Mr.  E.  W.  Babel,  the  Bivers  of  South  Wales  by  Mr.  O.  Bdwardes, 
those  of  Nortli  Wales  by  Mr.  A.  Watson,  the  Mersey  by  Mr.  W.  S.  Cameron,  the  Bivers 
of  Lancashire  and  Lakeland  by  Mr.  W.  Senior,  tho^e  of  the  Solway  Firth  by  Mr.  F. 
Watt,  the  Bivers  of  Ayrshire  and  the  Clyde  by  Mr.  John  Geddie.    The  standpoint  of 
the  writers  is  not,  as  a  rule,  that  of  the  modern  geographer. 

United  Kingdom    Ireland.    J.  Anthrop.  I.  27  (1897) :  164-170.  Beddos. 

On  Complexional  Differences  hetwoen  the  Irish  with  Indigenous' and  Exotic  Sur- 
names respectively.     By  John  Beddoc,  m.d.,  etc. 

Unitsd  Kingdom- Scotland.     Z.  Ges.  Erdlc.  Berlin  32  (1897) :  146-191.  Psnek. 

Geomorpliologische   Probleme  aus  Nordwest-Schottland.    Yon   Albrooht  Penck. 
With  PlaU. 

This  is  a  detailed  descriptiun  of  the  observations  made  by  Prof.  Penck  in  his 
excursion  to  the  north-west  of  Scotland  after  the  Geographical  Congress  in  1895.  It 
is  referred  to  in  this  number  of  the  Journal,  p.  163. 

United  Kingdom — Speleology. 

British  Caves  and  Speleology.    By  E.  A  Martel.  [From  the  Geographical  Jowmal  fuHc  ^i^ 
November,  1897.]    Size  10  x  6^,  pp.  12.     llluftrations. 

ASIA. 

Arabia.  Oesterretchitche  Monatschr.  Orient  23  (1897)  :  126-128.  GUsei^Er-Mr 

Der  Damm  von  Marib.     Von  Eduard  Glaser. 

On  the  ancient  dam  of  Marib  mentioned  in  the  Koran,  and  on  the  discovery  of  il^i^    t$ 
remains. 

Asia  Miaor.  Mouvftn'nt  G.  14  (J897)  :  373-376. 

En  Asie  Mineure,  Lc  chemin  de  fer  do  Smyrne  ii  C&ssaba  et  prolongement  Par 
J.  B.  M.  Baatelica.     With  Map. 

Asia  Minor.         Nouv.  Archives  Miss.  Sci.  et  Litt^raires  7  (1897):  329-365. 

Bapport  sur  uoe  mi^fsion  scicntifique  en  Asio  Mineure,  spdcialement  en  Cappadooe 
(I8y3-I894).     Par  M.  Ernest  Chantre.     With  Illustrations. 

Asia  Minor- Oappadocia.    M^m.  S.G.  Geneve  36  (1897) :  75-113.  Boissii 

En  Cappadoce.     Par  M.  Alfred  Boissier.     With  Plates, 
A  journey  made  in  1894  with  M.  and  Mme.  Chantre. 

Asia  Minor— Zongnldak     u4t.n.  Hydroprap/ite  25  (1897):  426-427.  8: 

Der  Kohlenhafen  von  Zongnldak  im  S  hwarzen  Meer,  Vilajet  Ka«tamonni,  Klein- 
asieu  (Concessionirt  der  '*  Societe'  Heraclee ").  Von  Kapt.  W.  Schmaltz.  Wit~ 
Plan  and  Illu$tration. 

Asiatic  Tarkey.  Rev.  G.  41  (1897) :  451-466.  Zelenoi*  aad 

NoticH  explicative  de  la  Carte  de  la  re'partition  de  la  population  arm^nienne  daa.  ^ 
TArmenie  turque  et  dans  le  Kurdiotan,  d*apres  les  renseignements  et  doonte  d.«3 
Vouvra^e  la  Tuiquie  d'Asie,  p>«r  V.  Cumet  (1890-94),  par  MM.  Z^e'aoi  et  SisaoeV- 
Tiaduit  du  russe  par  M.  Soevil. 

Central  Asia.  Jl^dia, 

Geoeml  Prsclieva1skij*s  Forskningaresor  i  Central- Asien.  Efter  de  ryska,  tyska 
ocb  frauHka  original-upplagoma  at'  Sven  Hediu.     Forord  af  Prot  A.  JS.  Noitlen- 
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akifild.  Stockholm:  A.  Bonniers  Forlag,  [1891].  Size  9x6,  pp.  456.  Portrait, 
Jfopt,  and  UlustratioM.    Pre$ented  by  the  Author. 

Dr.  S^en  Hedio  here  presents  a  translation  into  Swedish  from  the  Russian,  German, 
and  French  originals  of  General  Prjevalsky's  travelB. 

China  and  the  Pamirs.      Contemporary  Rev.  72  (1897) :  867-879.  Parker. 

China  and  the  Pamirs.    By  E.  H.  Parker.     With  Map, 

A  history  of  the  relation  of  the  Chinese  to  the  Pamir  region  and  Central  Asia,  from 
the  earliest  times  to  the  present. 

China— Xongolia.  Franks. 

A  traver$  le  Monde,  Tour  du  Monde  8  (1897):  321-323.  337-340. 

De  P^in  k  la  Frontiers  Busse.  A  travers  la  Mongolie  et  la  Mandohourie.  Par 
M.  le  Dr.  Franke.     With  Illuitration$. 

China— Xongolia.  Mallesen. 

Protocol  Troit$ko§ad*k'Kyahhta  Br.,  Amur  Sect,  Imp.  Rustian  G.  8 ,  No.  7  (1895)  :  3-23. 

Exoursion  to  Mongolia,  along  the  watershed  of  the  riyers  Iro  and  Chikoi,  summer, 
1895.    y.  Malleson.    [In  Russian.] 

China— XongoUa.  Shatin. 

Protocol  Troitshotadek'Kyakhta  Br.,  Amur  Sect.  Imp.  Russian  G.  S.,  No.  7  (1805):  25-32. 

The  Khunohir  (Glycorhiza)  Root  Industry  in  Mongolia.    N.  Shatin.    [In  Russian.] 

Sateh  East  Indiea  Timmerman. 

Kaartheschrijving.     Door  J.  IE.  C.  A.  Timmermau.     Overgedrald  uit  de  EnaydO" 
prndiffVoor  Nederlandsch-Indit,  ded  IL     Size   11  X  7 J,  pp.  [28].     Presented  by  the 
Autfior. 

A  history  of  the  cartography  of  the  Dutch  Eist  ladies,  including  an  account  of  the 
Tarions  surveys  and  lists  of  the  published  atlases  and  maps. 

India— Assam.  Monahan. 

Annual  Note  on  Crop  Experiments  in  Assam  for  189G-97.  By  F.  J.  Monahan. 
Calcutta,  1897.     Size  J3J  x  8^,  pp.  10. 

India— Bnrma.  Deutsclie  Rundschau  G.  20  (1897) :  116-122.  Dtlrr. 

Die  Karenen.    Von  Ludwig  Diirr.     With  lllustrationg. 

India  —Madras.  Burrard. 

Report  on  the  Rec?nt  Determination  of  the  Longitude  of  Madras.  By  Captain  S. 
G.  Burrard,  h.e.  Under  the  direction  of  Lieut-Colonel  St.  G.  C.  Gore,  ii.E.  Cal- 
cutta, 1897.     Size  13i  x  8J,  pp  26.     Charts. 

Tnis  is  specially  referred  to  on  p.  174. 

India — Marine  Survey.  

Administration  Report  of  the  Marine  Survey  of  India  for  the  Official  Year  1896-97. 
Bombay,  1897.     bize  13  x  8 J,  pp.  8.     Presented  by  the  Surrey. 

India— Tinnevelly.     Mission  Field  42  (1 897)  :  386-394, 422^29, 451-469.      Msrgosehis. 

Tinnevelly  :  being  an  account  of  the  District,  the  People,  and  the  Missions.  By 
Rev.  A.  MargOdCliis.     With  Map  and  lUuttrations. 

Jsfian.  J.  Tokyo  O.  S.  9  (1897)  :  345-352.  Snsnki. 

Topagraphy  of  the  Environs  of  Hainada  in  Iwami.    By  T.  Suzuki.    [In  Japanese.] 

Japan — Formosa.  Honda. 

M.  Deutsch.  Ges.  Natur-  u.  Volkerk.  Ostasiens  Tohio  (1897) :  469-473. 

Elue  Besteigung  des  Mount  Morrison  auf  der  Insel  Formosa.  Von  Dr.  Seiroku 
Honda. 

A  note  on  this  ascent  appeared  in  the  Journal  for  January,  p.  68. 
Japan— Formosa.  /.  Tokyo  G.S.  9  (1897) :  352-359.  ToriL 

The  Aborigines  in  the  Northern  Part  of  Formosa.     By  T.  Torii.     [In  Japanese.] 
Malay  Arehipelago -Borneo   P.  American  Philosoph.  S.  35  (1896):  321-328.        HiUer. 

A  Brief  Report  of  a  Journey  up  the  Rejaug  River  in  Borneo.   By  H.  M.  Hiller,  h  d 
This  jouruey  is  referred  to  in  the  Monthly  RecorJ,  p.  179. 

Malay  Arehpela go— Borneo.  P.  American  Philotoph.  S.  35  (1896):  309-320.     Fnmess. 
Glimpses  of  Borneo.    By  William  Henry  Furuess. 
This  paper  contains  a  detailed  account  of  the  life  in  a  Kayan  long-house  in  Sarawak. 

0  2 
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Mftlay  Arehipelftgo— Somatra.  Karioion  and  Feimaina. 

Tijds,  K.  Ned,  Aard.  Genoots.  Amsterdam  (2)  14  (1897) :  555-570. 
De  Yolkaan  Kaba  op  Sumatra.  Door  A.  A.  von  KariosoD  (met  eene  inleiding  door 
B.  Fennema  en  Kaarten  No.  III.  en  lY.)- 

The  volcano  is  shown  by  a  contoured  map  on  the  scale  of  1 :  5000. 
Penia.  Hadim. 

Konang  Oscars  Beskickning  till  Scbahen  af  Persian  &r  1890.  Skildrad  af  Sven 
Hedin.  Stockholm:  Samson  &  WalUn  [1891].  Size  9)  x  Qh  PP.  ZTt*  and  480. 
Fortrait  and  Illuatrations.    Presented  by  the  Author. 

A  finely  illustrated  record  of  a  journey  to  Persia  via  Ooustantinople  and  Tiflia,  and 
of  a  short  residence  in  Teheran. 

Persia,  ete.  Hedin. 

09-enom  Persit-n,  Mesopolamien  och  Kaukasien.  Beseminnen  af  Sven  Hedin. 
Forord  af  professor  Hermann  Vdmbery.  Stockholm  :  A.  Bonniers  Forlag  [1887]. 
Size  9x6,  pp.  zvi.  and  464.    Maps  and  Illustrations,    Presented  by  the  Author. 

Describes  a  journey  throuRh  the  trans-Cancasian  district  to  Persia,  various  journeys 
through  that  country  and  in  Mesopotumia,and  a  return  through  Turkey  and  Bulgaria. 

Persia  and  Central  Asia.  Hedin. 

Qenom  Khorafeaii  och  Turkestan.  Minnen  frun  en  Besa  i  Centralasien  1890  ooh 
1891.  Af  Sven  Hedin.  2  vols.  Stockholm:  Samson  &  Wallin,  [1892].  Size 
10  X  6i,  pp.  532.     Map  and  Illustration^.     PrtBented  by  the  AtUhor. 

Illustrated  description  of  a  journey  in  Eastern  Persiia,  with  a  visit  to  the  Buasian 
trans-Caspian  provinces  and  Bokhara,  and  a  farther  journey  eastwards  to  Kashg^. 
The  illustrations  include  a  number  of  clever  sketches  by  the  author,  many  of  them 
typical  portraits  of  Central  Asian  types. 

Bussia — Ciacasns.  Dmitriyeff. 

Material  Topog.  Ethnolog,  Caucasus  22  (1897):  pt.  2,  163-187. 

E2oonomic  state  and  customs  of  the  inhabitants  of  Free-Svauetia,  Gt>vernment 
of  Kutais.    By  N.  Dmitriyeff.    [In  Bussian.] 

Enssia— Caucasus.  B.S.Q.  Marseille  21  (IS^l):  \^0-Wl.  Foarnier. 

Voyage  au  Caucase.     Par  M.  E.  Fournier. 
A  journey  in  the  spring  of  1895. 

Bnsiia — Caucasns.  Zemlevedenie  4  (1897) :  39-100.  IvanoTskj. 

Mount  Ararat.     By  Al.  Ivauovsky.     lUuhtrations.     [In  Russian.] 

Bussia— Cancains.  Lominadie. 

Material  Topog.  Ethnolog.  Caueaxns  22  (1897):  pt.  2,  188-209. 
Journey  in  the  Kion  defile.     By  8b.  Lominadze.    [In  Bussian.] 

Bussia — Caucasus.  MaehararianL 

Material  T.  peg.  Ethnolog.  Caucasus  22  (1897) :  pt.  2,  1-53. 

Descriptive  and  historical  sketch  of  the  city  of  Artviu.     By  K.  Maohavariani. 
Illustrations.     [In  Bus&ian.] 

Bussia— Caucasus.  Zemlevedenie  ^  (ISdl)  :  ^0-58.  Podoiersky. 

Imeritia.     By  Podozersky.     [In  Bussian.] 

Bussia— Central  Caucasus.         Alpine  J.  18  (1897) :  487-498.  Holder. 

Climbs  among  the  Peaks  of  the  Adyrsu,  Central  Caucasus.     By  H.  W.  Holder. 

Bussia— Siberia.  Aus  alien  Weltteil^  29  i\H[)l) :  95-102.  Berghans. 

Der  jetzigo  Stand  der  transsibirischen  Balm.     Von  MaJDr  a.  D.  Bergliaus. 

Bussia— Siberia.    It.  E.  Sib.  Sect.  Imp.  Russian  G.S.  28  (1897)  :  82-85.     BoRolynleskj^ 
Notice  on  Lake  Baunt  and  its  Hot  Sprinj^s  in  BergusinsU  rllstric^,  Trans-Baikal ia. 
By  I.  S.  Bogolyuleski.     [In  Bussian.     i/^^am^ in  German] 

Russia— Siberia.     Iz.  E.  Sib.  Sect.  Imp.  Russian  G.S.  28  (1897):  25-43.      BogoslOT«ky^ 

The  river  Selenga  in  Trans- Baikal  ia  and  its  navigation,  with  a  mip  of  its  delta. 
By  A.  Bogoslavsky.     [In  Bussian.] 

The  author  describes  the  course  of  the  Selenga,  with  reference  to  the  variation  in 
its  water-level  and  velocity,  shoals  and  rapi»l»,and,  bv  the  aid  of  a  rough  sketch-map, 
the  chief  channels  of  .the  delta  which  admit  vessels  to  Lake  Baikal.     A  table  of  the 
dates  of  opening  and  closing  of  the  river  by  ice  from  1846  to  1893  is  also  gives. 
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Runt— 1ib«ria.  Zeml^vedenU  ^  (1891) :  1-28.  Ignatoft 

Ob  the  Soathern  Altai  Mountains.     By  P.  Ignatoff.   Illustrations.    [In  Russian.] 

Imia — Biboria.  Jefferson. 

fioQghiog  it  in  Siberia,  with  some  account  of  the  Trans-Siberian  Railway,  and  the 
Gold-mining  Industry  of  Asiatic  Russia.  By  Robert  L.  Jefferson.  Loudon :  Low 
k  Ca,  1897.  Size  7)  x  5,  pp.  252.  Map  and  llluttrations.  Price  6«.  PreseiUed 
bfftke  AtUhor, 

A  popular  account  of  a  winter  journey  in  Western  Siberia,  which  the  author  appears 
to  have  found  very  uncomfortable.  He  travelled  by  the  new  Siberian  railway  to 
Srasnoyarsk,  and  thence  by  sledge  to  the  gold-mines  in  the  Sayan  mountains. 

Sania— Siberia.     Iz,  E.  Sib.  Sect.  Imp.  Buwian  G.S.  28  (1897):  HSl.  Leyin. 

Fishing  Industry  of  Olkhon  Island  (Lake  Baikal).  By  N.V.  Levin.  [In  Russian. 
B^umi'iu  German.] 

Sosiia— Siberia.     Iz.  E.  Sib.  Sect  Imp.  Russian  G.S.  28  (1897) :  1-24.  Obmchefl. 

Excursion  to  the  Gold-bearing  District  of  the  Rivers  Sarma  and  Ilikta,  in  the 
Western  Baikal  Mountains.  By  V.  A.  Obrucheff.  Map.  [In  Russian.  R^um^ 
in  German.] 

:Xu8ia— Siberia.  Peiennanns  M.  43  (1897) :  267-270.  Thiees. 

Das  (^uvernement  Jakutsk  in  Ostsibirien.  (Nach  den  Angaben  der  Sitzungs- 
berichte  der  Kaiserl.  Russ.  Geogr.  Gcsellschaft  und  des  Statistischen  Komitees 
in  St.  Petersburg.     Mitgeteilt  von  Ingenieur  F.  Thiess.) 

^vsiia— Siberia.  Vilkitzky  and  lyanoff. 

Hydrog.  Notices,  St.  Petersburg  18  (1897)  :  92-96. 
Telegraphic  Determination  of  the  Difference  of  Longitudes  of  Yeniseisk  and 
Krasnoyarsk.     By  Colonel  A.  Vitkovsky  and  Lieut.  N.  Ivanoff.     [In  Russian.] 

AFBICA. 


Abyssinia.  C.  ltd.  S.G.  Paris  (1897)  :  313-319.  

Voyage  du  prince  H.  d'OrMans  et  de  MM.  de  Poncins  et  Mourrichon  d' Addis 
Abbaba  k  Djibouti.     With  Map. 

Afriea—Historical.  Condray  la  Blancbdre. 

Nouv.  Archives  Miss.  Set.  et  Litt^raires  7  (1897)  :  1-109. 
L'am^nagement  de  Teau  et  rinstallation  rurale  dans  TAfrique  ancienne.     Par 
M.  du  Coudray  la  Blanch^re. — Rapport  sur  Ics  recherches  pour  suivre  pour  deter- 
miner le  mode  et  les  conditions  de  la  coloni8ation  et  de  Texploitation  jusqu'k 
I'arrivee  des  Arabes.    Maps  and  Sections. 

This  Report  deals  with  the  methods  of  artificial  water-supply  and  irrigation  adopted 
in  North  Arrica,  west  of  Egypt,  in  the  period  anterior  to  the  Arab  invasion. 

Algeria.  Bev.  Scientifique  8  (1897) :  587-591.  ZaborowikL 

L'aaamilation  des  indigenes  de  I'Algerie.    Par  M.  Zaborowsku 

British  West  Afriea— Benin.  Globus  72  (1897) :  309-314.  Carlsea. 

Benin  in  Guinea  nnd  seine  r'atselhaften  Bronzen.    Yon  Dr.  F.  Carlsen.     With 
lUuttrations. 

British  West  Afriea-Oold  Coast.    J.R.  Colonial  I.  29  (1897) :  36-40.  Bicbards. 

The  Gold  Coast  Golony.    By  T.  H.  Hatton  Richards.    [Abstract.] 

Ouiary  Islands— Anaga.    ScoUish  G.  Mag.  13  (1897) :  617-624.  Ossnna. 

Anaga  and  its  Antiquities.    By  Don  Manuel  de  Ossuna  y  Van  Den-Heede.     Trans- 
lated by  Miss  M.  W.  MacdowalL 

Canary  Islanda— Sthaology.  /.  of  T.  Victoria  I.  (London)  29  (1897) :  239-262.    Dawson. 
On  Specimens  in  the  Peter  Redpath  Museum  of  McGill  University,  illustrating 
the  Physical  Characters  and  Affinities  of  the  Guanches  or  Extinct  People  of  the 
Canary  Islands.    By  Sir  J.  William  Dawson.     With  Plates. 

Central  Africa.  Mouvement  G.  14  (1897) :  313-315.  

La  r^on  des  grands  lacs.     With  Map, 

Congo  Bada  Mouvement  G.  14  (1897) :  397,  421,  433,  471,  505.  Comet. 

La  g^logie  da  baasin  du  Congo  d*apr^s  les  connaissances  actuelles.    Par  J.  Cornet 
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Congo  Stete.  Mauvement  Q.  14  (1897) :  557-559,  565-567.  Wanton. 

Comment  le  Congo  traverse  la  clialne  des  moots  de  Cristal.  Detcription  du  oours 
du  fleuve  entie  Tshumbiri  et  Boma.  Lea  bas-Conds  de  rancitrnuc  mer  cenlrale  du 
baui  bassin  congolien.    Pur  A.  J.  Wauters.     With  Map. 

East  Africa.  M.  Deuiseh.  Schutzgeb.  10  (1897)  :  182-189.  Stnhlmann. 

Berioht  uber  das  deutsoh-portugiesische  Grenzgebiet  am  Bovuma.    Yon  Dr.  F. 

Stnhlmann. 

Bemerknugen  znr  Earte  des  dentsch-portngiesischen  Grenzgebietes  an  der  Royn- 

mamiindung.     With  Map. 

This  is  noticed  in  the  Journal  for  December,  vol.  x.  p.  637. 

Egypt.  Ann.  G.  6  (1897):  450-460.  BmnhM. 

Les  irrigations  en  ^gypte.    Par  M.  J.  Brunhes. 

A  historical  sketch  of  Egyptian  irrigations  from  the  time  of  the  Pharaohs  to  the 
present. 

Xgypt—Ancient  People.      B.S.  Kh€div.  G.  4  (1897) :  785-805.  Schwoinfiirth. 

De  Torigine  des  Egyptiens  et  sur  quelques-iins  de  leurs  usages  remontant  k  I'&ge 
de  la  pierre.    Par  G.  Sohweinfurth. 

Egypt— Nile  Cataracts.      P.H.  Artillery  I.  24  (1897) :  511-524.  Butlor. 

The  Nile  Cataracts.    By  Major-General  Sir  W.  Butler,  k.c.b. 
Contains  reminiscences  of  the  Nile  bout  expedition  of  1884-85. 
Gorman  East  Africa.  M.  Deutsch.  Schutzgeb.  10  (1897)  :  206-222.  Borg. 

Das  Bezirksamt  Mikindani.    Bericht  des  Bezirksamtmanns  Berg. 

Gorman  East  Africa.  Titnor. 

Au8  aUen  WelUeOen  28  (1897):  735-746,  767-778,  817-824. 

Die  Pflanznngen  in  Deutsch-Ostafrika.    Von  Rudolf  Fitzner. 

German  East  Africa.      M.  Deutsch.  Schutzgeb.  10  (1897) :  234.  Kieport 

Begleitworte  zur  Karte  4.  Von  R.  Kieperf.  Xeue  Aufnahme  von  Pater  Capus 
und  Lieut,  v.  Wultten  in  Unyamwesi. 

The  map  is  on  the  scale  of  1 :  300,000. 

German  East  Africa.     M.  Deutsch.  Schutzgeb.  10  (1897)  :  169-176.  Stadlbanr. 

Turn.    Von  Lieut.  Stadlbaur. 

German  East  Africa.  Petermanns  M.  43  (1897) :  289.  TriloiF. 

Die  Schambalai  oder  West-Usambara,  nach  einer  Skizzenkarte  des  Missionars 
Lang-Heinrich  zu  Wuga  und  verschiedenen  gedruckten  und  ungedruckten  Quellen, 
im  Massstab  1 :  125,000.     Bearbeitet  von  P.  Hermann  Triloff.     With  Map. 

The  map  is  on  the  scale  of  1 :  200,000. 

German  Sonth-West  Africa.       Globus  72  (1897) :  297-299.  GosMrt. 

Der  Seewind  Dentsch-SUdweetafrikas  und  seine  Folgen.    Von  Ferdinand  Gessert 

Study  of  the  sea-breeze  on  the  coast. 

Gorman  Bonth- West  Africa.   Deutsche  Kolonialzeitung  10  (1897):  512-514.        Bohbook — 

Deutsch  SUdwestafrlka.    Von  Regierungsbaumeister  Rehbock.     With  Map, 

German  West  Africa— Kamernn.   M.  Deutsch,  Schutzgeb.  10  (1897) :  155-164.        BtoiiL. 

Ueber  den  Ossa-  (Lungasi-)  See,  Kamerungebiet.  Von  Premierlieutenant  Frei- 
herm  v.  Stein.     With  Map. 

This  is  noticed  in  the  Journal  for  December,  vol.  x.  p.  6^(8. 

German  West  Africa— Togo.      Globus  72  (1897) :  301-304.  Fontoc  - 

Das  deutsch-franzosische  Grenzabkommen  in  Togo.    Von  Brix  Forster.  With  Map. 
Gorman  West  Africa — Togo.  Grunor  and  Ztefc^ 

Jlf.  Deutsch,  Schutzgeb.  10  (1897) :  143-154. 

Die  astronomischen  Beobachtungen  Dr.  Gruners  auf  der  Reise  im  Togohinterlande 

in  den  Juhren  1894  und  1895. 

Astronomische  Ortsbestimmungen  von  Graf  Zocli   im  Schutzgebicte  von  Togo. 

Berechnet  von  Dr.  Fritz  Cohn. 
Gorman  West  Africa— Togo.    M.  Deutsch.  Schutzgeb.  10  (1897):  193-204.  — 

Resultate  der  meteorologischen  Beobachtungen  des  Grafen  Zech  und  des  Lients. 

V.  Seefried  in  Kratyi. 

Resultate  der  meteorologischen  Beobachtungen  des  Missionars  Seeger  in  Amedjowo* 

Geographische  Ortsbestimmnngen  des  Grafen  Zeoh  im  Togogebiet  1896.   Berechntfc^ 

von  L.  Ambronn. 
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6«nuB  West  Afriea— To^.  SeideL 

Au9aUen  WdUeilen  2S  {ISdl) :  801-818;  29(1807):  67-74. 
Lome,  die  Hanptotadt  der  Tugokolonie.    £ia  Kulturbild  aus  Westafrika.     Yon  H. 
StidtrL 

lidagaaoar.  B,8.G.  ManeiUe  21  (1897):  163-174.  Sikora. 

Sept  aD8  a  Madagascar.    Conference  de  M.  FraD9oiB  Sikora. 
The  narratiye  of  an  Austrian  naturalist. 

XixMM.  B,8,G.  Geneve  36  (1897)  :  116-124.  GoU. 

An  Moghreb-El-Aksa,  de  man  k  mai  1892.    Par  M.  Hermann  Goll. 

Purtngaeie  East  Africa.    M^m,  S.G.  Geneve  36  (1897)  :  63-74.  Jnnod. 

Les  Ba-Ronga  de  la  baie  de  Delagoa,  leur  pays,  leurs  mceurs.  Par  M.  Henri  Junod. 
Pbrtngnase  Bast  Africa— Makoa.  B.8.G,  Lisboa  16  (1897):  127-145.  Grove. 

Africa  oriental  portngueza.  A  Macua-Communica^fto  do  ex"'"  socio  Daniel  Grove. 
Portuguese  West  Afdca.     /.  Anthrop  L  27  (1897) :  316-325.  Angus. 

A  Year  in  Azimba  and  Ghipit aland  :  the  Customs  and  Superstitions  of  the  People. 

By  H.  Crawford  Angus. 

Portuguese  West  Africa.     B  S.G,  Lishoa  16  (1897) :  223-248.  Lecomte 

Plan  *alto  do  sul  de  Angola.     Mi^soes  portuguezas-Caconda,  Catoco,  Bihe  e  Bui- 
lando  .  .  .  pelo  Padre  Ernesto  liecomte. 

Portuguese  West  Africa— Benguella.     B.S.G.  Lisboa  16  (1897) :  1-124.  Lecomte. 

Methodo  pratico  da  lingua  Mbundu  fullada  no  districto  de  Benguella.   Pelo  Pudre 
Ernesto  Lecomte. 

Portuguese  West  Africa— Cunene.    B.S.G.  Lhltoa  16  (1897) :  203-222.  

Belatorio  da  viagem  ao  Cunene,  emprehendida  em  ontubro  de  1896  pelo  governador 
do  districto  de  Mo^samedes.     With  Ma}}. 

•thara.  Bev.  Franfaise  22  (1897) :  ()99-702.  Foureau. 

Sahara :  La  9'"  exploration.     F.  Foureau. 

^Oiara.  Ann.  G.  6  (1897):  461-464.  Schirmer. 

L'exploration  du  Sahara.     Par  M.  H.  Schirmer. 
A  criticism  of  M.  P.  Vuillot'a  book  on  the  exploration  of  the  Sahara. 

9t.  Helena.  

Colonial   Reports — Annual.     No.   213.     St.   Helena.     Annual   Report    for   1896. 
London  :  Eyre  &  Spottiswoode,  1897.     Size  10  x  6^,  pp.  16. 

^outk  Africa.  Coillard. 

On  the  Threshold  of  Central  Africa.  A  Record  of  Twenty  Years'  Pioneering 
among  the  Barutsi  of  the  Upper  Zambesi.  By  Francois  Cioillard.  Translated 
from  the  French  and  Edited  by  his  Niece,  Catherine  Winkworth  Mackintosh. 
London:  Hodder  &  Stoughton,  1897.  Size  9J  x  tjj,  pp.  xxxiv.  and  664.  Map, 
Portraits^  and  IUu$iratiom,  Price  15s.  Presented  ly  the  Publishers. 
This  will  be  noticed  amongst  books  on  Africa. 

South  Afriea— Barotse  Country.     M^m,  S.G.  Geneve  36  (1897) :  41-61.  Bortrand. 

Notefl  r^sumees  sur  un  voyage  d'exploration  au  pays  des  Ba-Rotse.   Par  M.  Alfred 
Berirand.     With  Map. 

South  Africa— Bailways.      /.  R.  Colonial  L  29  (1897) :  8-35.  Tonnant. 

The  Railway  System  of  South  Africa.    By  the  Hon.  Sir  D.  Tennant,  k.c.m.g. 
TimiB.  B.8.G.  Geneve  36  (1897)  :  151-170.  Ladame. 

En  Tnnisie. — Le  Bardo-Carthage-Bizerte.    Races  historiques ;  temps  antiques  et 
tempe  modemes.    Par  M.  le  Dr.  Paul  Ladame. 

NORTH  AKEBICA. 

Bering  Islands.    U.  E.  Sib.  Sect.  Imp.  Bvssiau  G.S.  28  (1897) :  109-135.       Gerasimoff. 

The  Bering  Islands  and  their  Fur-seal  Industry.    By  A.  Gtrasimoff.    Map.    [In 
Russian,    i^^^uir.^  in  German.] 

A  criticism  of  the  physical,  geographical,  and  ethnographical  parts  of  Stejneger's 
report  on  the  Russian  Fur  S€al  islands,  published  in  the  U.S.  Fish  Commission's 
BfdUUn  for  1896. 
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Bering  Islandi— Fur  Seals.      Contemporary  Sev.  72  (1897) :  846-858.  

The  Fur-Seals :  the  American  Case.    By  a  British  Naturalist. 

Canmda.  CUvmaa. 

Glacial  and  Inter-Glacial  Deposits  near  Toronto.  By  A.  P.  Coleman.  [Beprinted 
from  the  Journal  of  Geology,  vol.  iii.  No.  6,  September — October,  1895]  Chicago. 
Size  9}  X  7.    lUuitrcUione.     Presented  by  the  Author, 

Canada.  I^awson. 

The  Physical  Geof^tipby  and  Geology  of  Canada.    By  George  M.  Dawson,  O.M.G., 
F.B.8.     Toronto,  1897.     Size  7 J  X  5,  pp.  48.    Presented  by  the  Author. 
This  is  an  abstract  from  the  *  Handbook  of  Canada,'  publiahed  last  year  for  the 

British  Associntion  meeting  in  Toronto. 

Canada — Agriculture.  

Appendix  to  the  Report  of  the  Minister  of  Agriculture.    Experimental  Farms. 
Reports  ...  for  1887,  pp.  58;  1888,  pp.  142;  1889,  pp.  152 ;  1890,  pp.  314 ;  1891, 
pp  848 ;  1892,  pp.  290 ;  1893,  pp.  352 ;  1894,  pp.  422 ;  1895,  pp.  426 ;  1896,  pp.  474. 
Oitawd,  1888-1897.     Size  10  X  6^.     Plans  and  lUuttrations.     Presented  by  the 
Director  of  Central  Experimental  Farm,  Ottawa,  Canada. 
The  experimental  farms  of  Canada  carry  on  a  most  important  work  with  regard  to 
the  utilization  of  new  land  by  the  cultivation  of  the  crops  best  suited  to  the  soil  and 
climate.     For  this  purpose  the  products  and  methods  of  cultivation  of  other  ooantries 
are  carefully  studied,  and  the  reports  contain  many  papers  of  general  interest.    They 
consist  of  reports  from  the  director,  horticulturist,  chemist,  entomologist  and  botMntst, 
poultry  manager,  and  the  superintendents  of  the  experimental  farms  at  Nappan,  N.S. ; 
Brandon,  Man. ;  Indian  Head,  X.W.T. ;  and  Agassiz,  B.C. 

Canada— British  Columbia.  Dawson. 

Some  Observations  tending  to  show  the  occurrence  of  Secular  Climatic  Changes  in 
British  Columbia.     By  G.  M.  Dawson,  c.m.o.,  etc.     [From  the  Transaetione  of  tlie 
Royal  Society  of  Canada.    Second  Series.   1890-97.    Vol.  ii.    Section  iv.]   OtUwa: 
John  Durie  &  Son,  1896.     Size  10  x  7,  pp.  159-1G6.    Presented  by  the  Author. 
Canada— Hova  Sootia.  Wrong — 

University  of  Toronto  Studies.  Hi»tory,  Second  Series,  vol.  i.  pp.  1-74.  Loois- 
bourg  in  1745.  The  anonymous  Lettre  d'un  Habitant  de  Lonisbourg  (Cape 
Breton),  containing  a  narrative  by  an  eye-witness  of  the  siege  in  1745.  Edited 
with  an  English  Translation  by  George  M.  Wrong,  m.a.,  1897.  Size  11  X  7J. 
Presented  by  the  University  of  Toronto. 

A  thrilling  account  of  the  siege  of  Lonisbourg  in  an  English  translation,  aooom    — 
panied  by  the  French  text  and  a  short  introduction. 

Canada — Ontario.  Bryc 

The  liSke  of  the  Woods,  its  History,  (leology.  Mining,  and  Manufacturing.  By 
Gtorge  Bryce,  ll.d.  (The  Historical  and  Scientific  Society  of  Manitoba.  Trans- 
ivction.  No.  49,  February  23,  1897.)  Winnipeg,  1897.  Size  9x6,  pp.  18.  Map 
and  Illustrations.     Presented  by  tlie  Society. 

A  brief  historical  account  of  an  extremely  interesting  region,  with  notea  on  if 
present  development  and  future  prospects. 

Canada— Ottawa.  .^_ 


Ottawa,  the  Capital  of  tiie  Dominion.    British  Association  for  the  Advancement 
of  Science,  Souvenir  of  Ottawa,  Canada,  1897.     Size  7  X  10,  pp.  52.    lUmtraHom. 

Canada— Yukon  District.    National  G.  Mag.  8  (1897) :  327-835.  ] 

A  winter  weather  record  from  tho  Klondike  Region.    By  E.  W.  Nelson. 

Canada— Tnkon  District.  Ogil' 

Department  of  the  Interior.  Information  respecting  tho  Yukon  Distrioi,  firom  tii» 
Beports  of  Wm.  Ogilvie,  Dominion  Land  Surveyor,  and  from  oti^er  aooroes. 
Ottawa,  1897.    Size  10  X  7,  pp.  66.    Maps  and  Illustrations. 

This  pamphlet  is  published  by  the  Dominion  Government  to  supply  aatheD 
information  regarding  the  gold-bearing  regions  of  the  Yukon.    It  consists  mainly  »^ 
detailed  account  of  Mr.  Ogilvie's  explorations  in  1887  and  his  subsequent  reports. 

Mexico.  B.  American  G.8,  29  (1897)  :  249-260.  WVmmim 

Topography  of  Mexico.     By  Herbert  M.  Wilson.     With  Map. 

This  article  is  illustrated  by  a  rough  hypsometrical  map  of  Mexico  compiled  frnm 
2000  known  altitudes.  It  gives  a  careful  account  of  the  detailed  configuration  of  tl'^ 
country. 
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Xtzioo  and  Onatomala— Bon&dary.    B.  Amencan  0,S,  29  (1897) :  281-330.         

Mr.  Blaiue  and  the  Boundary  Question  between  Mexico  and  Guatemala.  By  the 
Mexican  Minister  at  Waabington. 

Htitoo  and  Guatemala.     Verh.  Get,  Erdh,  Berlin  24  (1897) :  397-413.  Seler. 

Herr  Dr.  £.  Seler :  Ueber  seine  Reisen  ia  Mexico  und  Guatemala. 
Xtzieo — ^ArehsBologj.  Holmes. 

Field  0)lumbian  Museum.   Publication  16.   Anthropologrical  Series.   Vol.  i.  No.  1. 

Archeological  Studies  amoii*r  the  ancieut  Cities  of  Mexico.    By  William  H. 

Holmes.    Part  ii.    Monumeuts  of  Chiapas,  Oaxaca,  and  the  Valley  of  Mexico. 

Chicago,  1897.     Size  10  x  6},  pp.  139-338.    lUustratione  and  Maps, 

Hezieo— Baja  California.    B.  American  G.8.  29  (1897) :  271-280.  Bisan. 

Explorations  in  the  Cape  Region  of  Baja  California.  By  GustaT  Eisen.  With 
Map, 

On  the  extreme  south  of  the  peninsula  of  lower  California. 

Hezieo— Caves.  Aus  alUn  Weliteilen  28  (1897) :  788-791.  

£in  Ausflug  nach  den  Uohlen  you  (\icahuamilpa. 

Kigara  Falls.  Gilbert. 

Niagara  Falls  and  their  History.  By  G.  K.  Gilbert. — National  Geographic 
Mono<rraphs.  Vol.  i.  No.  7.  September,  1895.  New  York:  American  Book 
Company.     Size  11}  x  8.     lUustratioru. 

United  States— Alaska.  L'Unioeno  7  (1897) :  323-328.  AbmiiL 

La  spedizione  del  Duca  degli  Abruzzi  all'  Alaska.     With  Maps  and  lUustrationB. 
A  description  of  the  ascent  of  Mount  St.  Elias  by  the  Duke  of  the  Abruzzi. 

Vaited  States— Alaska.     NcUioiml  O.  Mag.  8  (1897):  322-327.  Diokej. 

The  Sushitua  River,  Alaska.     By  W.  A.  Dickey.     With  Map. 

Vaited  States  -  Atlantic  Coast.  Shaler. 

Beaches  and  Tidal  Marshes  of  the  Atlantic  Coast.  By  N.  S.  Shaler. — National 
Geographic  Monographs.  Vol.  i.  No.  5.  July,  18y5.  New  York:  American  Book 
Company.     Size  11}  x  H. 

ifnited  Stetes— California.  Diller. 
Mount  Shasta,  a  typical  Volcano.  By  J.  S.  Diller. — National  Geographic  Mono- 
graphs.    Vol.  i.  No.  8.     October,  1895.     New  York:  American  Book  Company. 
Size  m  X  8.     lliusirations. 

Onited  SUtee— Florida.    F.  American  Philotoph.  S.  86  (1890)  :  :{29-448.  Cashing. 

Exploration  of  Ancient  Key  Dwellers*  Remains  on  the  Gulf  Coast  of  Florida.  By 
Frank  Hamilton  Cushiog.     With  Platen. 

An  interesting  account  of  the  discovery  and  exploration  of  ancient  dwellings  built 
"On  the  ooral  key^  on  the  west  coast  of  Florida  by  a  primitive  shcUlish-cating  tribe. 
•^iDute  p.'ans  of  the  shelUniounds,  and  illustrations  of  the  utensils  found  complete  the 
tiaeinoir. 

Xinited  States — Harbours.  Bradford. 

Treasury  Department,  United  States  Coast  and  Geodetic  Survey.  W.  W.  Duffield, 
Saperintendent.    Bulletin  No.  .36.    Table  of  Depths  for  Channels  and  Harbors, 
Coasts  of  the  United  States.    Arranged  and  compiled  by  Gershom  Bradford. 
Washington,  1897.    Size  11^  x  9^,  pp.  110.    Presented  by  the  Survey. 
"United  Siatei— Veyada,  Lakes.  Bossall. 

Present  and  Extinct  Lakes  of  Nevada.  By  Israel  C.  Bussell. — National  Geo- 
graphic Monographs  Vol.  i.  No.  4.  June,  1895.  New  York:  American  Book 
Company.    Size  11 J  x  8.    Maps. 

United  States— Vew  England.  Da^is. 

The  Physical  Geography  of  Southern  New  England.  By  William  Morris  Davis. — 
National  Geograptiio  Monograpbs.  VoL  i.  No.  9.  November,  1895.  New  York  : 
Amtrican  Book  Company.    Size  11}  x  8.     lUuttrations, 

United  States— Hew  Mexico.    B,  American  G,8.  29  (1897) :  2G1-270.  DniT. 

The  Prehistoric  Buins  of  the  Rio  Tularoea.  By  U.  Frdncid  Duff.  With  lUustra- 
lions. 

United  States  -Northern  Appalaohians.  Willis. 

The  Northern  Appalaohians.  By  Bailey  Willis.— National  Geographic  Mono- 
graphs. Vol.  i.  No.  6.  August,  1895.  New  York:  American  l£>ok  Company. 
Size  Hi  X  8.    Map. 
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flnited  Statei—Oregon.  

Mazania :  a  Record  of  Mountaineering;  in  the  Pacific  North- West.  Crater  Lake 
Number.  [Vol.  i.  No.  2.]  Portland,  Oregon,  1897.  Size  10  x  7,  pp.  139-298. 
Maps  arui  lUuetratione. 

A  special  note  on  Grater  lake  is  given  on  p.  182. 

United  States— Bain&lL  Henry. 

U.S.  Department  of  Agriculture,  Weather  Bureau.  Bulletin  D.  Rainfall  of  the 
United  States,  with  Annual,  Seasonal,  and  other  Charts.  Prepared  ...  by  Alfred 
J.  Henry.     Wasl.ington,  1897.     Siae  llj  x  9J,  pp.  58. 

United  States- Sohuylkill  Biver.    /.  Franklin  1.  144  (1897) :  366-379.  Carter. 

The  Upper  Schuylkill  River.    By  Oscar  C.  8.  Carter.     With  Sketch-map, 

A  study  of  the  effect  of  acid  water  from  collieries  on  the  river,  and  the  amelioration 
due  to  tributaries  bringing  in  much  carbonate  of  lime  in  solution. 

United  States— Southern  Appalachians.  Hayes. 

The  Southern  Appalachians.  By  C.  Willard  Hayes. — National  Geographic  Mono- 
graphs. Vol.  i.  No.  10.  December,  1895.  New  York  :  American  Book  Company. 
Size  11^  X  8.     Map. 

United  States— Virginia.  Boyd. 

Grayson  ^County,  Virginia.  By  C.  K.  Boyd.  Economic  :  Ores,  Stones,  etc. 
Analysis,  Agricultural  Products:  Timber,  Soils,  Manufactures,  Transportation, 
Summaries.  Scientific :  Geology,  Mineralogy.  Independence,  Va. :  Greek  D. 
Brown,  1897.     .Size  8  x  5 J,  pp.  44.    Map.    Presented  by  ilie  AuiJior, 

United  States — Western  States.  DenborglL 

The  Reptiles  of  the  Pacific  Coast  and  Great  Basin,  an  account  of  the  species 
known  to  inhabit  California,  and  Oregon.  Washington,  Idaho,  aitd  Nevada.  By 
Johu  Van  Denburgh,  ph.u.— Occasional  Papers  of  the  California  Academy  of 
Sciences,  V.  Sau  Francisco,  1897.  Size  10  X  TiJ,  pp.  2:J6.  JUuttrations.  Fresented 
by  tlie  Academy. 

CENTBAL   AND   SOUTH   AMEBICA. 

Argentine— Patagonia.      National  G,  Mag.  8  (1807):  305-319.  Hateher 

Patagonia.     By  J.  B.  Hatcher.     With  Map  and  Illustralions. 
Mr.  Hatcher's  expedition  is  noticed  in  the  Journal  for  January,  vol.  xi.  p.  72. 
Bolivia  aad  Peru.  Aus  alien  WelUeilen  29  (1897) :  73-82.  Hnsser-Asport. 

Kautschuk  und  Gold  im  peruanisch-bolivianischen  Grenzgebiet.  Von  Chr.  Nusser- 
A  sport. 

On  the  indiarubber  and  gold  resources  of  the  boundary  district  between  Peru  and 
Bolivia. 

Braiil.  Princess  Therese  of  Bayaria. 

Meine  Reise  in  den  Brasilianischen  Tropen.  Von  Theroae  Prinzessin  von  Bayem. 
Berlin:  D.  Reimer,  1897.  Size  lOJ  x  7,  pp.  xvi.  and  544.  Fortrait,  Map,  and 
Jlluttraiions.     Frice  14«.     Fretented  by  the  Publiahcr. 

The  Princess  Therese  of  Bavaria  is  to  be  congratulated  on  her  literary  style  and 
on  the  excellent  descriptions  which  she  has  given,  not  only  or  the  scenes  she  visited  in 
1888,  but  of  the  large  scientific  collections  which  she  brought  buck  to  Europe.  The 
narrative  takes  the  form  of  a  diary  illustrattd  with  uumtrous  photographs  and  repro- 
ductions of  drawings  from  sketches  by  the  authoress.  The  journey  was  no  mere  holiday 
trip  to  the  coast  towns  and  along  the  railways,  but  partook  of  a  more  adventurous 
character,  including  a  journey  up  the  Amazon  and  8e\eral  excursions  into  the  forest. 
Numerous  scientific  observations  are  interspersed,  especially  with  regard  to  plants,  the 
Princess  being  a  keen  botanist.  Her  collections  included  two  new  species.  Special 
historical  value  is  given  to  the  book  by  the  dcbcription  of  visits  paid  to  tue  late  Emperor 
of  Brazil  so  soon  before  he  was  compelled  to  abdicate. 

BraiU— BahU.        Rev.  Trim.  LG,  e  Hist.  Bahia  4  (1897)  :  233-314.  

Riqueza  Mineral  do  Estado  da  Pahia. 
On  the  mineral  wealth  of  the  State  of  Bahia. 
Braiil— Mines  Oeraes.  Meteorolog.  Z.  14  (1897) :  405-415.  Draenert 

Das  Hohenklima  des  Staates  Mines  Geraes,  Brasilien.    Von  Prof.  F.  M.  Draenert. 
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Omtiml  America.  Z  Gee.  Erdk.  Berlin  82  (1897) :  1S7-H6.  Sapper. 

Die  ersten  KriegszQge  der  Spanier  im  nordlichen  Mittel-Amerika.     Von  Dr.  Carl 
Sapper.     With  Map. 

On  the  earliest  Spauiah  expeditions  in  Northern  Central  America. 

Chile.  Nouv.  Archives  Mist.  Set.  et  LiU&aires  7  (1897) :  111-242.  Bel. 

Bapport  sur  one  mission  scientifiquo  au  Chili  et  dans  le  nord  de  la   Bolivie 
(18»8-^).    Par  M.  J.-M.  Bel.     With  Maps  and  Plate, 

Obserrations  made  in  1888-89  during  a  stay  of  three  months  in  Chile  and  six  months 
in  Bolivia.  The  names  and  tonnage  of  thirty-two  steamers  over  4000  tons,  which  make 
^e  voyage  regularly  to  Chile,  are  given  in  a  table ;  and  many  particulai  s  of  the  routes 
&re  given  in  the  text.  There  is  a  detailed  itinerary  of  the  journey  on  land,  with  an 
«a.ccoant  of  the  geology.  This  is  followed  by  a  long  list  of  the  Chilian  islands  with  their 
positions,  and  other  lists  of  peninsulas,  capes,  gulfs,  bayp,  etc.,  apparently  transcribed 
f vom  maps.    A  history  of  Chile  follows ;  but  there  is  no  account  of  Bolivia. 

OUla  and  Argentine.  Ffiier  (1897) :  199-220.  Doaen. 

Fran  Patagoniens  vestkust  till  pampasomrudet  pa  Kordillerans  ostra  sidu.  Af  P. 
Dus^n.     With  Map. 

The  map  shows  the  whole  course  of  the  west-flowinjj  Rio  Aysen,  on  the  scale  of 
^  :  200,000,  but  without  latitudes  or  longitudes. 

Saragnaj  and  Bolivia.        Mem.  S.G.  lialiana  7  (1897) :  45-02.  Boggiani. 

La  questione  dei  confini  tra  le  repubblicho  del  Paraguay  e  della  Bolivia.  Nota  del 
Socio  Guide  Boggiani. 

'Veit  Indies— Caribs.  /.  Anthrap.  1.  27  (1897)  :  293-315.  Bat. 

The  Carib  Language  as  now  spoken  in  Dominica,  West  Indies.  By  Joseph 
Numa  Rat. 

AUSTBALASIA  AND   PACIFIC   ISLANDS. 

Anitralia— Bock  Caxyings.    P.  American  Philosoph.  S.  36  (1897) :  11)5-208.      Kathews. 

Australian  Rock  Carvings.     By  K.  H.  Mathews.     With  Plate 

The  positiuns  where  the  rock-carvings  described  are  to  be  I'ound  are  ^iven  in  each 
case  by  exact  references  to  the  government  map. 

Britiih  New  Guinea — Kiriwina.  Macgregor. 

Despatch  reporting  Visit  to  Kiriwina.  By  Sir  William  Macgreiror.  [No.  44.] 
1897.     Size  13|  X  8^,  pp.  4.     Presented  by  the  Colonial  Office. 

Hawaii.  Ann.  Hydrogmphie  26  (1897) :  469-471.  Stege. 

Kahului  auf  der  Insel  Maui,  Hawai-Iuseln.     Von  Kapt.  J.  H.  Stege. 

EarihaU  Islands.        Af.  Deutsch.  Schutzgeb.  10  (1897) :  191-192.  

Verzeichnias  der  nunmehr  endgiiltig  berechneten  geographibcheu  Positionen  der 
astronomischen  Beobachtungspfeiler  in  der  Siidsee  sowie  der  sich  hieran  ansch- 
lieaaenden  Punkte  in  den  bis  jetzt  \ermes8enen  Gebieten. 

Eelanesia.  /.  Anthrop,  L  27  (1897) :  181-191.  PfeU. 

Duk  Duk  and  other  Customs  as  Forms  of  Expression  of  the  Melanesians'  Intellectual 
Life.    By  Graf  v.  Pfeil. 

Haw  Gninca— The  Toaripi  Tribe.    J.  Anthrop.  1.  27  (1897) :  32G-334.  Chalmers. 

Toaripi.    By  the  Rev.  Dr.  James  Chalmers. 

Haw  Hebridea.  Le  Gone  de  Saint-S^ine. 

A  travers  le  Monde,  Tour  du  Monde  3  (1897) :  401-404. 

Lea  Nouvelles-He'brides,  aper9u  historique  et  geograpbique.  Par  le  comte  Jean 
Le  Gouz  de  Saint-Seine.     With  lUusirations. 

Hew  Zealand.  Smith. 

Report  of  the  Department  of  Lands  and  Survey,  New  Zealand,  for  the  year  1896-97. 
By  Stephenson  Percy  Smith,  Surveyor-General.  Wellington,  1897.  Size  13^  x  8^, 
pp.  XX.  and  216.    Maps,  Plates^  and  Sections. 

This  Report  maintains  its  character  for  geographical  interest.  It  not  only  gives  a 
foil  account  of  the  surveys  which  have  been  carried  out  in  the  year,  but  admirable 
mapa  ahowing  the  progress  of  the  burvey  ss  a  whole,  the  system  of  roads  throughout 
New  Zealand,  and  detailed  work  in  several  district?,  including  the  summit  of  Tongariro. 
The  Report  is  illustrated  by  a  number  of  very  fine  photographs  of  scenery,  reproduced 
on  a  large  scale. 
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Poly&efia— Plant-  and  Tree-Names.    /.  Polynen'an  8. 6  (1897) :  123-14a         ObriitiAtt* 
On  the  Distribution  and  Origin  of  some  Plant-  and  Tree-Namee  in  Polyneeia  and 
Micronesia.     By  F.  W.  Christian,  b.a. 

Queensland.     P,  and  T,  Queensland  Br.  R.G.8.  Atutralatia  18  (1897):  20-25.    CoDiae. 

The  Sonth -Eastern  Highlands  of  Queensland.    By  R.  M.  Collins. 

QneemUnd.  Baadi. 

Queensland.  Department  of  Mines.  Geological  Survey.  Bulletin  No.  3.  Monnt 
Cannindah  Copper  and  Gold  Deposits.  By  William  H.  Rands.  Brisbane,  1896. 
Size  8}  X  5 J,  pp.  10.    Plan. 

Qaeensland.  ScoUish  G.  Mag,  18  (1897) :  561-572,  624-635.  ThomMA. 

Queensland.    By  J.  P.  Thomson.     With  lUustratioHs  and  Map. 

Qneenala&d — Cape  York  Peninsnla.  EmUej. 

P.  and  T,  Queensland  Br.  R.G.S.  Aastralania  12  (1897):  26-29. 

The  Western  Watershed  of  the  Upper  Portion  of  Cape  York  Peninenla.  By  J.  T. 
Embley. 

Qaeeniland— Pikedale  Oeldfield.  lUitlaiid. 

Queensland.  Department  of  Mines,  Geolo^cal  Survey.  Bulletin  No.  2.  Notes 
on  the  Pikedale  Goldfield.  By  A.  (iibb  Maiiland.  Brisbane,  1895.  Size  9  X  5}, 
pp.  10. 

Rarotonga.  Chronicle  London  Mia.  S.  (1807) :  265-266.  HuteUiL 

Rarotonga  of  To-day.     By  Rev.  John  J.  K.  Hutchin. 

South  Australia.  Hfibbe. 

South  Australia.    Journal  of  the  Stock  Route  Expedition  from  South  to  Western 
Australia,  1895-96,  under  command  of  S.  (i.  Hubbe,  1897.     Size  13i  X  8J,  pp.  50. 
Presented  by  the  Secretary  of  State  for  Oie  Colonies. 
A  note  on  this  expedition  will  be  given. 

South  Australia— Meteorological  Obiervationi.  Todd. 

1894.  Meteorological  Observations  made  at  the  Adelaide  Observatory  and  other 
places  in  Sauth  Australia  and  the  Northern  Territory,  during  the  year  1894,  auder 
the  direction  of  Charles  Todd,  k.cm.g.,  etc.  Adelaide,  1897.  Size  13  x  SJ,  pp. 
xiv.  and  174.    Maps.     Presented  by  the  Adelaide  Observatory. 

Wettem  Australia.  

Western  Australia.  Report  of  tho  Department  of  Mines  for  the  year  1896,  with 
Supplementary  Notes  on  jmrt  of  1897.  Perth,  1897.  Size  13  x  8J,  pp.  76.  Maps^ 
Sections,  etc. 

Western  Anstralia.  


Western  Australia.     Department  of  Mines.    Gold-mining  Statistics  for  the  Half- 
year  ending  June  30,  1897.    [Perth,  1897.]    Size  13^  x  8J,  pp.  28.    Diagram. 
The  gold  exported  in  1895  exceeded  231,000  oz.,  in  1896  it  was  oyer  281,000  oz., 
and  in  the  first  half  of  1897  the  export  was  more  than  265,000  oz. 

POLAB  BEOI0N8. 

Arotie.  B.S.G.  Bomdna  18  (1897) :  135-200.  Aitaa. 

C&l&torie  in  regiunile  Polare  nordioe.    Conferiuta  tinut&  de  d.  B.  G.  Aesan.    Wiih 
Maps  and  lUustrations. 
On  a  voyage  along  the  coast  of  Norway  to  Spitsbergen  in  the  Erling  Jarl  in  August^ 
1896. 

Aretio— Andree's  BzpediUon.  Verh.  Ges.  Erdh.  Berlin  24  (1897):  413-423.        BMohia. 
Die  Abfahrt  der  Andr^e*schen  Ballon-Expedition  zum  Nordpol  und  ihre  Ansaiohten. 
Von  Otto  Basohin. 

ArcUo— Andrees  Expedition.       Ymer  17 (1897) :  221  -246.  Celling  and  XkbelflL 

Andr^es  ballonguppstigning  1897.    Af  G.  R.  Celcing.     Wiih  lUustrations. 

Om  Andrees  ballongtard  under  de  tva  forsta  dagame.    Af  Nils  Ekholm.     Wiih 

Map. 

Arotic— Olacien.  Rev.  Se*entifiqueS  (IS97):  140-142.  Babot* 

Les  variations  des  glaciers  arctiques.    Par  M.  Ch.  Rabot. 
A  compariaon  of  the  glaciers  of  Greenland  with  those  of  the  Alps. 
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Antit-^Mksoa-Earmiwortli  Expedition.  Brioe. 

/.  Maneheeter  G.S.  18  (1897) :  73-80. 

The  Jaokion-Hftrniswortli  Polar  Expedition.  By  Mr.  Arthur  Montefiore  Brice. 
With  PoHraUi. 

Qnenluid.  Fntnam. 

The  Soientific  Work  of  the  Boston  Party  on  the  Sixth  Peary  Expedition  to  Green- 
land. Report  A.  Magnetic  and  Pendulum  ObfierYations.  By  G.  B.  Putnam, 
n^xmn  Tedtnology  Quarterly,  vol.  x.  No  1,  March,  1897.]  Pp.  56-132.  Size  10^  x  7. 
Map$  and  lUustrationg,     Prefented  hy  the  Autlior. 

Tliit  xeoordt  part  of  the  work  done  by  ooe  of  the  independent  scientiflc  parties  landed 
by  Lieat.  Peary  in  Greenland,  and  taken  back  by  him  in  1896.  The  observations  are 
detailed,  and  the  instruments  employed  minutely  described  and  figured. 

OrMilaad — Cornell  Olader.  Tarr. 

The  Margin  of  the  Cornell  Glacier.  By  Rttlph  S.  Tarr.    [From  the  Amerioan 

Qtdoai^  voL  xx.  September,  1897.]  Size  9i  x  6i,  pp.  139-156.  PlaUs,  Pre- 
taiitiby  the  Author. 

A  minute  study  of  the  end  of  a  great  glacier,  with  numerous  fiae  illustrations. 

Honya  Zomlya.  Zemlevedenie  8, 1896  (1897) :  158-163.  

NoTaya  Zemlya  and  its  latest  Exploration.     Anon,     [in  Russian.] 

An  account  of  the  expedition  of  Engelhaidt  and  Gbemysheff  in  1895,  and  references 
to  the  eclipse  expeditions  of  1896. 

SpiUbergen,  Alpine  J.  18  (1897):  501-506.  Oatty. 

A  Spitsbergen  Glacier  Expedition.     By  Victor  H.  Gatty. 
An  excursion  fiom  Recherche  bay  in  1807. 

MATHEMATICAL  OEOaBAPHT. 

^^€iy.  

Verbandlnngen  der  osterreichiscben  Gradiuesaungs-Conimission.  Protokoll  iiber 
die  am  21  April  1897  abgehaltene  Sitzung.     Wien,  1897.     Size  9  x  6J,  pp.  16. 

^•odaty.  Math,  u,  Naturw.  Berichte  Ungarn  13  (1897):  H65-379.         Kovesligethy. 

Ueber  eine  neue  Methode  der  Morphometrie  der  Krdoberfi'ache.  Von  Dr.  R.  von 
KoTesligethy. 

The  author  introduces  a  method  of  mnthematical  treatment  for  the  morphometry  of 
J  "le  surface  of  the  globe  similar  to  that  employed  by  Ganss  for  the  discussion  of  terres- 
trial magnetism.    As  the  geoid  is  treated  in  geodesy  he  treats  the  oroid  in  orometry. 

^^"Mds^.  Sehnmann  and  KfUmen. 

Veroffentliehung  des  Eonigl.  Preussischen  Gcod'atischen  Institutes.  Die  Neumes- 
ning  der  Grundlinien  bei  Screhlen,  Beflln  und  Bonn  ausgefuhrt  durch  das  Geo- 
d'itische  Institut  TJnter  Mitwirkung  von  R.  Schumann  bearbeitet  von  Fr.  Kiihnen. 
Berlin :  P.  Stankiewicz,  1897.  Size  11^  x  9,  pp.  iv.  and  122.  Plates.  Preeented 
hy  the  Jfutitute, 
On  the  re-measurement  of  three  bases  in  the  German  system  of  triangulation. 

XatitBde  Changes.      B,A.  Imp.  Set.  Sf.-Petershourg  5  (1896) :  223-236.  Ivanof. 

A.  Ivanof.  Declinaisons  de  14  ^toiles  employ^ei^,  pour  les  recherches  sur  la  varia- 
tion de  la  latitude  de  Kasan.    [In  Russian.] 

'^tMuu  in  Oeognphy.  Aspiain. 

Sooiedad  Geografiea  de  La  Pnz.  Bolivia.     Conferencias  y  escritos  cientificos  del 
Dr.  Don  Agostin  Aspiazu.     1897.    Size  8^  x  5^,  pp.  256.    Plates.    Presented  hy 
the  Author, 
The  greater  paTt  of  this  little  book  is  occupied  with   the  discussion  of  varionn 
problems  in  mathematical  geography  and  astronomy,  including  the  determination  of 
position,  the  measurement  of  gravity,  etc. 

Topography.  Oorballis. 

Topography  made  easy.  A  complete  course  for  officers  preparing  for  the  Staff, 
College,  Promotion,  and  the  Militia  Military  Competitive  Examinations.  Com- 
piled by  James  Corballis.  London  :  Gale  and  Polden,  [1896].  Size  7}  X  5,  pp.  124. 
IHustratimns*     Price  4«. 
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PET8ICAL  AND  BIOLOGICAL  OXOGBAPHT. 
Bog-bunts.  TrfOL 

Ueber  Moorausbriiche.  Von  Jakob  Friih. — Yierteljahrsschrift  der  Natarfor- 
schenden  GeselUohaft  in  Z&rioh.  Sonderabdruck  aus  Jahrgang  zlii.,  1897. 
Sizo  9  X  6^,  pp.  202-238.    Presented  hy  the  Author. 

A  discussion  of  bog-bursts,  with  special  reference  to  the  great  outburst  of  a^  bog  in 
the  Killamey  district  in  1896. 

Climate  Changes.  /.  Geology  5  (1897):  658-683.  ChamborliiL 

A  group  of  hypotheses  bearing  on  climatic  changes     By  T.  C.  Ohamberlin. 

Colour  of  Water.  Anru  Hydrographie  25  (1897) :  432-442.  Eas«nkaaip. 

Die  Farbe  der  natiirlichen  Gewa^ser.  Mit  beeonderer  Beriicksiohtignng  diex 
Arbeiten  von  Spring,  zusammenfassend  dargCdtellt  von  Dr.  H.  von  Hasenkamp. 

Geology.  Balwya. 

Presidential  Address  on  the  Origin  and  Evolution  of  Archssan  Rocks,  with  Be- 
marks  and  Opioions  on  other  Geological  bubjects ;  being  the  result  of  personal 
work  in  both  hemispheres  from  1845  to  1895.  By  Alfred  R.  C  Selwyn,  C.M.G.,  F-iLa., 
etc.  [From  the  Transactions  of  the  Royal  Society  of  Canada,  Second  Series, 
1896-97.  Vol.  ii.  Proceedings.]  Ottawa:  J.  Durie  &  Son,  1896.  Size  10  x  6|, 
pp.  22. 

Glacial  Formations.  /.  Geology  6  (1897):  730-743.  Banniitsr. 

The  Drift  and  Geologic  Time.     By  H.  M.  Bannister,  »r.D. 
Gladers.  Lapparent 

Une  nouvelle  Th^rie  des  ancieiis  Glaciers.    Par  A.  de  Lapparent.    Extrait  do  la 
Revue  de«  Questions  Scientifi'iues,  Octobre  1897.   Louvaiu,  1897.    Size  10  X  6J,  pp» 
24.     Presented  by  the  Author. 
This  will  be  specially  noticed. 

loe.  Atli  R.  A.  Lincei,  Rendiconti  6  (1897)  :  262-269.  Stranso. 

StiUa  conducibilita  termica  del  ghiaccio.     N.>ta  di  Paolo  Straneo. 
On  the  thermal  conduutivity  of  ice,  a  matter  of  considerable  importance  iu  many 
departments  of  physical  geography. 

Land-forms— Valleys.        M^m.  S.G.  Genere  36  (1897) :  23-40.  Bitter. 

Origine  de  Templticemeut  des  cours  d*eau.     Par  M,  Etienne  Ritter. 

A  study  of  the  conditions  which  originally  determined  the  position  and  direction  of 
river- valleys. 

Meteorite.  C.  Rd.  126  (1897) :  894-897.  Msnnier. 

Sur  quelques  circonstances  particulieres  qui  paraissent  avoir  acoompagnd  la  chute 
d'une  meteorite  le  9  avril  1^91  U  ladarck,  en  Transcaucisie.  Notede  M.  Stanislas 
Meunier. 

Particulars  of  the  fall  of  a  m€teprite  weighing  about  60  lbs.  on  April  9, 1891,  in  the 
Transcaucasus.  Ten  hours  after  the  fall  the  mass  was  btill  so  hot  that  it  cjuld  not  be 
touched  with  the  hand,  but  cool  enough  to  bj  carried  wrapped  up  iu  a  cloak. 

Meteorology— Evaporation       T.S.  African  Philosoph.  8.  9  (1897) :  8-19.  Alston- 

Comparison  of  Evaporation  Results  in  New  South  Wales  and  South  Africa.  By 
Garwood  Alstjn.     With  Diagrams. 

Mountains.  Knowledge  20  (\897) :  282-285.  Oolfli 

The  Heart  of  a  Continent.    By  Gren?ille  A.  J.  Cole.     With  lUuitraiiom. 

Oeeanography.  Dlokiow 

Report  on  Physical  Investigations  carried  out  on  board  U.M.S.  Research,  during 

August,  1896.     By  H.  N.  Dickson.     Fnnn  Fart  iii.     Fifth  Annual  Report  of  the 

Fishery   Board  lor  SootlanJ,   pp.   280-290.     Size  10  x  O^.        Presetted  by  the 

AutJior. 

Describes  the  continuation  of  Mr.  Dickoon's  valuable  researches  for  the  Soottis - 

Fishery  Board  in  the  North  Atlantic.     See  note  on  p.  185. 

Ooeanography.  P.  Linnean  S.  (1896-07):  16-49.  Gttnth^- 

The  President's  Anniversary  Address. 

Dr.  Giinther  dealt  in  his  addiciis  with  the  fauna  of  the  deep  sea,  takin?  up  each  ^ 
the  oceans  or  divisions  of  oceans  in  turn,  and  showing  the  dependence  of  their  liviav- 
forms  upon  the  physical  conditions. 
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ANTHBOPOOEOGBAPHT  AND  HI8T0BICAL  eEO&RAFHT. 

Anthropology.  Naturto,  Woohenschri/t  12  (IB97) :  541-545.  Mewet. 

Ueber  die  Abhanglgkeit  der  Nervenreizbarkeit  der  Yolker  von  terrestrischen  und 
kcsmischen  Erscheinungen.     Von  Budolf  Mewes. 
On  the  influence  of  geographical  and  physical  environment  on  the  powers  of  human 

perception. 

Anthropology.  T.R.8.  Literature  19  (1897) :  1-58.  Fhene. 

Dendrophoria.  Besearcbes  fnr  and  Examination  of  Still  Existing  People, 
LanKuagee,  Customs,  and  Bemains  mentioned  by  Herodotus,  Strabo,  etc,  in  India, 
Thrace,  Italy,  and  Webtem  Europe.    By  Dr.  J.  S.  Phen^.     With  lllmtrcUions. 

Arthaology.  T,R.8.  LiUraiure  19  (1897):  59-78.  Petrie. 

The  Belations  of  Egypt  and  Early  Europe.  By  Prof.  Flinders  Petrie,  d.c  l.  WUh 
llluatrattons. 

Eiitorieal.  Maipero  and  Biyoe. 

The  Struggle  of  the  Nation?,  Egt  pt,  Syria,  and  Assyria.  By  G.  Maspero.  Edited 
by  A.  H.  Sayce.  Translated  by  M.  L.  McClure.  London :  Society  for  Promoting 
Christian  Knowledge,  1896.  Size  11  x  7^,  pp.  xii  and  794.  Map^  Coloured  Plates, 
and  Illustrations.     Price  lbs.     Presented  by  the  Publishers. 

This  is  a  handsome  volume,  in  which  the  earliest  history  of  the  Eastern  Mediter- 
raneau  lands  is  told  from  the  monuments,  illustrated  by  a  large  number  of  reproduc- 
tiont  of  drawings  and  piiotographs  of  sites  and  liRures.  Beginning  with  the  first 
Gbaldsean  empire,  the  history  follows  the  growth  of  Nineveh  and  Phoenicia ;  details  the 
Ej^yptisCn  conquest  of  S>ria  and  its  organization  as  part  uf  the  Theban  empire,  the 
rise  of  the  Hittites,  and  the  eventual  overthrow  of  the  Theban  empire ;  the  growth  of 
Assyrian  }K)wer,  and  the  familiar  wars  of  the  Hebrews  and  Philistines,  which  are  here 
set  in  their  true  place  with  regard  to  the  hiutoric  development  of  the  ancient  world. 
Numerous  sketch-maps  are  used  in  illubtration  of  the  event. 

Hlitonoal— da  Oama.        BS.G.  Livboa  16  (1897)  :  191-202.  Levy. 

Lea  decouvertes  de  Gama  et  la  colonisation  portugaise.     Par  Victor  Levy. 

Hiitorical— Map.     Z.  Ges.  Erdk.  Berlin  32  (1897)  :  65-111,  191-218.  Kretsohmer. 

Die  Katalanische  Weltkarte  der  Bibliotecu  Estense  zu  Mudena.  Von  Dr.  Konrad 
Kretschmer.     With  Map. 

Hittorical— Noreia.        .¥.  /;./;.  G,  Ges,  Wien  40  (1897):  G21-747.  Piohler. 

Die  Noreia  des  Polybioi  un  1  jene  des  Oabtiriua.     Von  Fritz  Pichler. 
On  the  site  of  Noreia. 

HifltoriOAl— Verraiano     Mem.  S.G.  Italiana  7  (1897):  1G5-190.  Perigallo. 

iDtomo  alia  sopposta  ideutitu  di  Giovanni  Verrazzano,  col  corsaro  francose 
Giovanni  Floriu.  *  Memoria  del  socio  corrispondente  don  Prospero  Peragallo. 

Place- Vu&es.  B.A.R.  Belgique  31  (1896) :  307-313.  Wauters. 

Quelquetf  mots  sur  lea  progr^s  de  la  toponymie  en  Belgique.    Par  Alphonse 

Wanters. 

Toponymy,  M.  Wauters  explains,  is  a  new  science  which  takes  up  the  names  of 

plaoes  and  studies  them  with  a  view  to  elucidating  history  and  geography.    The  paper 

<ieal8  in  part  with  M..  Wauters'  priority  iu  introducing  this  study  to  notice  in  Belgium. 

^hmTPftwitrfi,  Zemlevedenie  ^{1S97):  29-^S.  S^epaaovskj. 

Shamanism  and  the  Shamans.     By  J.  Stepanovsky.    Illustralioas.    [In  Bussian.] 

BIOGBAPHT. 
^ographj.  Smith. 

Twelve  Indian  Statesmen.  By  George  Smith,  c.i  e.,  ll.d.  London :  John  Murray, 
1897.  Size  8}  x  5^,  pp.  x.  aud  3 l-k,  frontispiece.  Presented  by  the  Author. 
Dr.  George  Smith  here  gives  well-proportioned  biographies  of  twelve  builders  of  the 
Indian  empire,  including  Charles  Grant  (1746-1823),  Sir  Henry  Lawrence  (1806-1857), 
I-«rd  Lawrence  of  the  Punjab  (1811-1879),  Sir  James  Outram  (1803-1863).  Sir  Donald 
M'Leod  (1810-1872),  Sir  Henry  Marion  Darand  (1812-1871),  General  Colin  Mackenzie 
C1825-1881),  Sir  Herbert  B.  Edwardes  (1819-1868),  John  Clark  Marshman  (1794-1877), 
^^ir  Henry  Sumner  Maine  (182 2-18S8),  Sir  Henry  Bamsay  (1816-1893),  Sir  Charles 
tJ.  Aiichison  (1832-18^6). 

DeuUche  Rundschau  G.  20  (1897)  :  88.  

Ney  Ellas.     WUh  Portrait. 
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Lamblardie.  Bev.  O.  41  (1897) :  llG-127,  172-185,  245-255.  TUoiL 

L'iogenieur  Lamblardie  (1747-1797),  Buooesseur^de  Perronet  li  T^oole  des  ^ntt 
et  ohausB^es  et  fondateor,  aveo  Monge,  de  TEcole  des  travaux  publios  (Eoole 
polyteohnique).     Par  F.  Filon. 

Landor.  A  travers  le  Monde,  Tour  du  Monde  8  (1897) :  3(H.  

La  vie  de  TEzplorateur  H.  Savage  Landor. 

Owen.  BoviU  and  Aikwith. 

*Boddy  Owen'  (Breve' -Major  Lanoasliire  Fusil iers,  d.s.o.).    A  Memoir.    By  hia 

sifiter  Mrs.  BoviU  and  G.  R.  Askwitb.    With  Portraits  and  Maps.    London :  John 

Murray,  1897.    Size  9  x  6.  pp.  viii.  and  280.    Price  12s.    Prtwnied  by  the  PM%9her. 

The  biography  of  a  typical  British  officer,  who,  turulng  his  attention  from  hor^e- 

racing  to  special  service  work,  was  eograged  in  militiry  ofierationa  in  West  Africa, 

Uganda,  Unyoro,  Chitrdl,  and  the  Egyptian  Sudan.     Particulars  are  given  of  812  races 

in  whicli  he  rode,  and  extracts  from  many  of  his  letters  while  in  remote  regions  'on 

active  service  during  the  Inst  four  years  of  his  life. 

Biohter.  Deutsche  Hundichaa  G.  20  (1897) :  85-87.  

Eduard  Richler.     WWi  Pot  trait. 
Prof.  Richter  of  Graz,  well  known  f.ir  his  researches  in  physical  g^eograpby. 

Veth.  Jaarb.  h.  A.  Wetens.  Amsterdam,  1896  (1897):  1-42.  V.  d.  Litk. 

Pieter  Johannes  Vcth.    Door  P  A.  v.  <J.  Lith. 
YogeL  Pttermanns  M,  43  (1897):  1-6.  Wagnar. 

Carl  Vogel.     Nachruf  von  Prof.  Dr.  H.  Wugner. 

The  late  Herr  Vo^el,  who  <lit3.l  on  July  16,  1897,  was  associated  with  Petermaan, 
Behra,  and  Berghaus  in  scouring  to  the  geographical  establishment  of  Justus  Pertbet 
the  hi^^h  reputation  it  has  so  long  enjoyed  for  the  production  of  the  highest  class  of 
cartographical  work. 

GENERAL. 

British  Colonies.  J.S  Arts  46  (1897) :  7-16.  Borne. 

The  Colonies  :  their  Arts,  Manufactures,  aud  Commerce.     By  Major-General  Sir 
Owen  Tudor  Burne,  G.c.i  k  ,  etc. 
A  general  discussion  of  the  jrrowth  of  the  British  Colonies  as  a  whole. 

British  Empire.  Fortnightly  Rtv.  62  (1897) :  80:J-816.  Coubertin. 

A  French  View  of  the  British  Empire.     By  Baron  Pierre  do  Coubertin. 
Discusses  tl»e  cc»li»nies  and  their  relation  to  tho  mother-country. 

Eduoational — Methods.  Davia 

University  of  the  State  of  New  York.  The  present  trend  of  Geography.  A  Paper 
delivered  at  the  thirtv-fifth  Universitv  Convocation,  Senate  Chamber,  Albany,  N.Y. 
June  29,  1897.  By  Prof.  William  Morris  Davis.  Albany,  1897.  Size  10  x  7, 
pp.  [12].     Presented  by  tlie  Author. 

An  exoellent  summary  of  the  present  position  of  geographical  education  in  the 
United  States,  and  the  advances  that  are  being  made. 
Freneh  Geographical  Congress.   B.8.0.  Com.  Havre  14  (1897) :  139-182.  FaTier. 

Rapport  sur  le  Congres  NHtional  des  Societ^s  Francaises  de  G^graphie,  xviii*. 

Session,  tenu  a  Saint- Xazaire  du  1"  an  8  aoftt  1897.    Par  M.  E.  Favier. 
Hnnting-Kaps.  MareeL 

A  propoB  de  la  Carte  d*  s  Chasses.  Par  Gabriel  Marcel.  Extrait  de  la  Revtte  de 
G^ographie  (vol.  41  (1897),  pp.  344-356).  Paris  :  Ch.  Delagrave,  1897.  Size  10  x  6|, 
pp.  16.      Presented  by  the  Author, 

An  interesting  account  of  the  old  French  maps  of  hunting-districts,  drawn  as  a 
guide  for  the  guests  invited  to  a  hunt. 
ITavigation.  National  G,  Mag,  8  (1897) :  266-272.  Littlehales. 

The  Compass  in  Modern  Navigation.    By  G.  W.  Littlehales. 
Portugnese  Colonies.  Vasooneellos. 

As  OolDuias  Portuguezas.    Goographia  physica.  politica  c  economica.    Por  Ernesto 

J.  De  C.  E.  VasconcolloB.     Lisbon,  189G.    Size  7J  x  ."ij,  pp.  444.     Pre$erUed  by  the 

Author. 

A  handbook  of  the  Portuguese  colonies  in  the  Cape  Verdes,  East  and  West  Africa, 
India,  Macao,  and  Timor,  forming  a  detailed  description  of  all  the  colonial  possessions 
of  Portugal,  very  clearly  arranged,  and  the  descriptions  fortified  with  official  statistics. 
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PriM&i.  TaUaek. 

Penological  and   Preventive   Principles,  with   special   reference  to  Europe  and 
America,  etc^  etc.    By  William  Tallaok.    Seoona  Edition.    London :  Wertneimer, 
Lea^  Co.,  1896.    Size  9x6,  pp.  xii.  and  480.    Price  8«.    Premnted  by  the  Howard 
Aiaoeiaiitm. 
Protpeetor*!  Handbook.  Anderson- 

The  Prospector's  Handbook.  Seventh  Edition.  By  J.  W.  Anderson.  London : 
Cr.isby  Lockwood  &  Son,  1897.  Size  7x5,  pp.  xii.  and  176.  lUuetrations.  Pre- 
tented  by  Vte  Author. 

Qiiatnsland  Oeographieal  Sodety.  Muir. 

TheBoyal  Geographical  Society  of  Australasia,  Queensland :  an  Historical  Review. 
By  Alexander  Muir,  J. p.,  Vice-President.  [Bead  at  the  Annual  General  Meeting 
of  the  Royal  Geographical  Society  of  Australasia,  Brisbane,  July  17,  1896.J 
Size  9  X  5),  pp.  20.    Prestnied  by  the  Author. 

Rain-gange.  Hellmann. 

Ein  nener  reg^trironder  Regonmcssor.    Von  H.  Hellmann.    From  Meteorologieche 

Zeittchfifty  Fcbrnar,  1897.     Size  lOi  x  7,  pp.  [4].     llhtsiration  and  Diagram. 
Scurvy.  Wright. 

On  the  Pathology  and  Therapeutics  of  Scurvy.    By  A.  E.  Wright,  m.d.     [From 

*  Army  Medical  Report,*  1895.]    Size  10  X  6J,  pp.  12. 

Smithsonian  Tables.  Oraj. 

Smithsonian  Miscellaneous  Collections.  1038.  Smithsonian  Physical  Tables. 
Prepared  by  Thomas  Gray.  Washington:  the  Smithsonian  Institution,  1896. 
Size  10  X  6^,  pp.  xxxiv.  and  302.     Presented  by  the  Smithsonian  Institution. 

Bndan  Almanac.  


Sudan  Almanac,  1897.    Compiled  at  the  lotelligenca  Division,  War  Oiiice  (London). 
Calculations  made  at  the  Nautical  Almanac  O^ice.    Size  G  x  4^,  pp.  24. 


NEW  MAPS. 

By  J.  COLES,  JIfap  Curator,  R.Q.S. 


EUROPE. 
Austria-Hungary.  Artaria. 

Artaria's  Eisenbaho-  und  l^ost-Communications-Karte  von  Oesterreich-Ungam, 
1898.  Scale  1 :  1,700,000  or  18*8  stat.  miles  to  an  inch.  Mit  Stations verzeicnnis. 
Verlag  von  Artaria  &  Co.,  Wein.     Price  1  ft. 

Bagland  and  Wales.  Bartholomew. 

New  Reduced  Ordnance  Survey  of  England  and  Wales.  Sheet  25,  Huntingdon, 
Cambridge,  etc. ;  Sheet  19,  Essex  ;  Sheet  26,  Bedford  and  Hertford,  etc.  Scale 
1  :  126,720  or  2  stat.  miles  to  an  inch.  J.  Bartholomew  &  Co.,  Edinburgh.  1897. 
Price  2t.  eadi,  mounted  on  cloth.    Presented  by  the  Publishers. 

K  igland  and  Wales.  Ordnance  BnrTej . 

PnUloations  inned  since  December  8, 1897. 

1-ineh — General  Maps : — 

Ibrauun)  and  WALn8:^92,  91,261  and  262,  297,  hills  engraved  in  black  and 
brovm  ;  107, 121,  hills  photozincographed  in  brown  ;  9, 13,  29,  249,  256  (revised), 
uograved  in  outline.    Is.  each. 

6-ineh — County  Maps  (revised) : — 
England  and  Wales:— Essex,  32  n.w.,  42  8.w.,  43  s.w.,  44  n.e,  45  8.E.,  46  s.w., 

'>l  N.E.,  52  8.W.,  53  N.B.,  S.W.,  54  N.E.,  S.W.,  55   N.E.,   S.W.,  60  N.W.,  K.E.,  62   N.W.,  N.E. 

Uampiliirf,  20  8.E.,  54  n.e.,  8.W.,  56  n.e.,  60  s.e.,  67  s.e.,  68  n.w.  Kent,  17  n.w.,  n.e., 
8.E.,  18  N.W.,  20  B.W.,  2i)  N.E.,  52  s.w.  Middiesez,  11  s.w.,  16  n.w.,  20  8.W.,  s.b. 
Horthumberland,  78  n.w.,  n.e.,  79  n.w.,  71  s.w.  Snrrej,  13  8.W.,  21  s.w.,  23  n.w.,  27 
N.W.,  8.W.,  S.E.,  32  8.E.,  41  N.w.  Wiltshire,  76  n.e.  Leaden,  2  s.w.,  6  n.w.,  9  s.e. 
In.  each. 

S6-iaAh — ^Pkuiah  Maps  (revised)  :— 
England  and  Wales  :— Cheshire,  XIX.  16;  XX.  14,  15;  XXVIII.  3,  4,  6,  10,  14, 
16;  XXXVL  6,  7, 10 ;  XLIIL  2,  3,  6,  7,  9, 11,  12, 14,  15  :  L.  3,  11.    Durham,  IV. 
5;  XXXVn.  3,  7,  8,  11 ;  XLU.  11 ;  XLV.  12,  14,  16;  XLVIII.  11 ;  XLIX.  4, 10  ; 

No.  II. — February,  189H.]  r 
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L.  1,  2,  5,  0, 7,  li,  11, 13;  LIV.  1,  6,  11,  12 ;  LV.  1,  2,  7,  8, 12, 13, 14, 15, 16;  LVL 
1.  5,  9 ;  LYII.  1,  2,  6,  7,  8, 16.  Hampshire,  LXXV.  1,  2,  4.  lU ;  LXXVl.  7.  8,  14, 
16 ;  LXXVIIL  1 ;  LXXXII.  3,  4  ;  LXXXIV.  4,  8 ;  LXXXVIH.  2.  6,  7,  9, 10,  15, 
16 ;  LXXXIX.  4,  7,  11 ;  XC.  3,  5.  7,  12 ;  XCI.  14, 15 ;  XCVI.  2, 4, 8.  SsMZ,  II.  5, 
8,  9,  10,  12,  13 ;  III.  11,  12 ;  IV.  7 ;  V.  6,  7,  8,  9,  10 ;  VI.  1,  5,  9, 10, 11, 18, 14 ; 
VIII.  2 ;  XII.  2,  8, 12 ;  XIII.  2 ;  XVIIL  2,  4 ;  XX.  7,  10 :  XXIL  6,  7,  8,  12,  15 ; 
XXVIII.  9;  XXIX.  12;  XXX.  1,  5,  6,9, 10,  11,  13,  15;  XXXIX.  1,  5,6,7,  13, 
14;  XLVUI.  7;  LXV.  10 ;  LXXXIV.  15;  LXXXIX.  2,  3.  Hertfbrdihiie,  XIV. 
10 ;  XXII.  12.  Kent,  II.  3,  7, 13  ;  V.  9,  13 ;  VIL  7, 11 ;  IX.  1,  2,  5,  7,  9, 11, 12, 
13, 14;  X.  7;  XL  13,  15, 16;  XVL  1 ;  XVUL  16;  XIX.  16;  XXI.  9, 12;  XXIL 
13,  14,  15;  XXXL  1,  2,  3,  5;  XXXIII.  1,  2;  XXXIV.  2,  4,  6, 10,11,13;  XLV.3, 
4,  6,  7,  8,  9,  10,  12,  14,  15 ;  XLIX.  1,  5,  9  ;  LV.  1,  2,  3>  4,  5,  6,  7,  8, 9, 11, 12, 14, 16 ; 
LXV.  4.  Vonhumberland,  XIV.  8,  9, 10,  11, 14, 15,  16;  XV.  9,  10,  13,  14,  15; 
XIX.  3,  6,  7,  9,  10,  12, 13;  XX.  1,  2,  5,  7,  13 ;  XXIL  2,  3;  XXXL  8;  XXXII.  4, 
7,  8, 15, 16;  XXXIX.  3;  CIL  11 ;  CVIL  1 ;  CXL  3;  XVH.  14.  Burrej,  VL  8; 
XXIL  8,  14,  16;  XXX.  1,  2,  5,  6,  7,  10;  XXXVL  2,  10;  XXXVIL  6,  7, 12,  15; 
XLIII.  6.  Sntsez,  XXI.  2, 5, 9, 13 ;  XXV.  6 ;  XXVI.  7 ;  XXXVIU.  1 ;  XXXIX. 
13;  LL  12 ;  LXIIL  2,  6,  7,  10,  11. 

{K  Stanford,  Agent.) 

Oermaiiy.  KonigL  Preasi.  Landes-Anfimluiie. 

Karte  des  Deutschen  Reichea.  Hemusgegeben  von  der  Kartojs^r.  Abtheilang  der 
Konigl.  Preuss.  Laudes-Aufuahme,  1897.  Sheets:  481,  Hildesheim  ;  482,  Mayen. 
Scale  1  :  100,000  or  1'7  s^tat.  miles  to  an  inch.     Price  1'5()  marh  each  sheet. 

ASIA. 
Hong  Kong.  Fnblic  Works  Department 

Plan  of  Victoria  City,  Hong  KonjL,^  Scale?  60  ft.  to  an  inch.  Public  Works. Depart- 
ment, Hong  Kong.  1807.  28  sheets,  rretenftd  by  H.M.  Secretary  of  Slate  for  tite 
Colonies. 

Sumatra.  Thomson. 

Kaart  van  het  gebied  Bezet  in  (froot-Atjeh  met  de  nederzettingen  Lepoeng  eu 
Lehoenjr.  Scale  1  :  40,00(»  or  2*1  stat.  miles  to  an  inch.  By  L.  W.  J.  K.  Thomson. 
J.  Smulders  &  Co.,  The  Hague,  1897.     2  sheets.     Presented  by  the  Author. 

AFRICA. 

South  Aftiea.  Cnrrie. 

The  Castle  Line  Map  of  South  Africa.  Scale  1  :  2,217,600  or  35  stat.  miles  to 
au  inch.  DoDald  Currie  &  Co.,  Loudon,  181)7.  On  rollers.  Presented  hy  the 
Publishers. 

This  is  u  general  map  of  South  Africa,  on  which  all  means  of  conimunicationbyroad 
and  rail  are  laid  dowu.  In  addition  to  this,  several  items  of  useful  information  are 
given,  such  as  the  localities  where  certain  minerals  are  found,  ihe  depth  below  the 
surface  at  which  water  can  be  leached,  the  annual  rainfall,  and  navigable  inland  waters 
for  the  whole  year,  or  for  the  rainy  season  only ;  there  is  also  a  table  of  distancoa  between 
porta,  and  a  map  of  Central  Africa  is  bhown  as  an  inset. 

Sudan.  InteUigenoe  Branch,  Topography. 

Map  of  the  Soudan  and  Neighbouring  country.  Scale  1 :  1,520,640  or  24  stat.  miles 
to  an  inch.  Intelligence  Branch,  Quarter-Master-Generars  Deimrtment,  Simla, 
1897.     Presented  by  Intelliyenct  Branch  of  India. 

Transvaal.  Began. 

Plan  of  the  Wilwatersrand  Gold  Fields.  Scale  1  :  2'J,750  or  792  yards  to  an  inch. 
By  Wm.  F.  Regan,  f.h.g.s.  Issued  by  the  London  and  Pretoria  Corporation,  1897, 
London.     Price  2  guineas.     Presented  by  the  Publishers. 

On  this  plan  are  shown  the  positions  and  boundaries  of  the  several  mines  on  the 
Witwatersrand,  and  statistics  are  also  given  in  tabular  form  of  the  Rand's  gold  yiel 
fn>m  January,  1898,  to  August,  1807. 

GSNERAL. 

Exploration.  Sohrader 

I'Anne'e  Cartographique.  Supplement  Annuel  ii  toutes  les  publications  de  Geo- 
graphie  et  de  Cartographie,  oressc  et  re'dige'  feous  la  direction  de  F.  Sohrader. 
Septieme  Supplement.  Paris  :  Librairie  Hachette  et  C'",  1897.  3  sheets  of  maps 
and  leiterpresh.     Price '6  frauo'. 
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The  fini  sheet  of  this  useful  atlas  ooo tains  a  map  showing  the  route  followed  by 
MK.  J.  Qiaifanjon,  L.  G^y,  and  H.  Mangini  across  Mongolia ;  it  also  contains  maps 
ibowing  the  roate  followed  by  Mr.  C.  E.  Bonin  in  Eastern  Tibet,  Nansen's  p<dar  ex- 
peditkm,  the  correction  of  the  arctic  coast-line  from  observations  of  recent  expeditions, 
«ad  s  peculation  map  of  the  Russian  Empire  for  1897.  The  second  sheet  contains 
UKf§  sbowinc' the  routes  of  M.  de  Foureau,  1894-95,  in  the  Algerian  Sahara ;  Prince  D. 
Okiki's  and  Dr.  D.  Smith's  explorations  in  Somaliland ;  Lieut.  G.  F.  S.  Yandeleur's 
linrejg  in  Uganda  and  Unyoro ;  the  course  of  the  Niger  from  its  mouth  to  Timbuktu, 
W  Lieni  Hourst ;  and  the  Marotsi  country  from  the  sketch  surveys  of  Captain  Gibbons* 
V.B.C,  Reid,  and  Captain  Bertrand.  The  third  sheet  contains  maps  showing  the 
aoDntain  system  of  Venezuela,  from  the  work  of  Dr.  Seevers,  1896 ;  a  railway  map  of 
Hezioo,  1896 ;  a  map  of  the  Cordillera  de  los  Andes  showing  the  Puyehue  pass ;  the 
onne  of  the  Bio  Bonaro,  Central  Brazil,  and  the  route  followed  by  Hermann  Meyer  ; 
■ad  the  southern  portion  of  the  territory  *of  8^*  Cruz,  in  the  Argentine  Republic.  The 
■Apt  are  accompanied  by  explanatory  notes,  which  are  printed  on  the  back  of  them. 

CHABT8. 

^uiUn  Charts.        Chief  Hydrographio  Department,  K«nistry  of  Marine,  St.  Petersburg. 

Oliarts  and  Plans  published  by  the  Chief  Hydrograi)hic  Department,  Ministry  of 
Harine,  St.  Petersburg. 

ETTBOPE. 

197  Nukke  Vorm  channel,  published  in  1897. 

-  467  Index  sheet  of  Maps  and  Plans  of  the  Baltic  sea,  published  in  189(3. 

468  The  tocks  of  Abo : — No.  1,  from  Hango  to  Chukan  island,  published  in  1897. 

212  The  roadstead  of  Libau  and  port  Emperor  Alexander  III.,  published  in  1897. 

The  White  and  Arctic  Seas. 

■471     Plan  of  the  Ekaterinovskaya  (Catharine)  harbour,  published  in  189(). 

4r72    Plan  of  the  bay  of  Podpakhota,  published  iu  1897. 

*74    Plan  of  the  creek  Ozerko,  published  in  1897  (Novaya  Zemlya). 

■477    Plans  of  the  bays  of  Teriberka,  Porcbnikha.  and  Bymia,  published  iu  1897. 

■476  Plans  of  the  bays  of  Paza,  Buzarnnya,  Fiamanskava,  and  Pechenga,  pub- 
lished in  1897. 

^78  Plans  of  the  bays  of  Korabilnaya,  Kevskava,  Tsvn-Novolok,  and  Vaida,  pub- 
lished in  1897. 

"459    Plan  of  the  Kaudalaiski  roadstead,  published  in  1896. 

-432  Chart  of  Novaya  Zemlya  and  the  western  part  of  the  Kara  sea,  published  in 
1897. 

-446     Plan  of  Malo-Karmakul  cantonment,  published  iu  1896. 

•482  Plan  of  the  bay  of  Belush  with  the  creek  Samoyed  on  Novaya  Zemlya,  pub- 
Ushed  in  1897. 

"484    Provisional  chart  of  the  southern  part  of  the  gulf  of  Ob,  published  in  1897. 

483  Provisional  chart  of  the  gulf  of  Ob  and  the  bay  of  Yenisei,  published  in  1897, 
in  substitute  of  No.  368. 

"485  Plans  of  the  river  Yenisei,  from  its  entrance  to  Cape  Gostinyi  and  Lukovaya 
narrows,  published  in  1897. 

The  Black  Sea  and  the  Sea  of  Azov. 


1896. 
Danube,  published  in  lt<97. 

463  General  chart  of  the  sea  of  Azov,  published  in  1896. 

The  CoBpiam  Sea. 

^569    The  bay  of  Astrabad  and  the  island  Bolshoi  (Great)  Ashur,  in  the  Caspian 
sea,  published  in  1897. 

North  Pacific  Oeean. 

464  Index  sheet  of  Peter  the  Great  bay,  published  in  1897. 

465  Index  sheet  of  the  sea  of  Japan  and  the  Yellow  sea,  published  in  l«'.»7. 

466  Index  sheet  of  the  seas  of  Okhotsk  and  Bering,  published  in  1897. 
>752  Peter  the  Great  bay,  published  in  1897. 

481     The  b  ly  of  Slavyanski,  published  iu  1897. 
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448    The  westorn  shoreu  of  the  sea  of  Japan  from  the  bay  of  St.  Vladimir  to  tbo 
bay  of  America,  publialicd  in  180G,  n  complement  to  tho  Map  No.  1009. 

4(>0    Plans  of  the  moutlis  of  rivers  and  of  creeks  on  the  western  shore  of  the  sea  of 
Japan,  published  in  1 896. 

470    The  southern  imrt  of  tho  strait  of  Tartary,  published  in  1897. 

480,  A  and  b    Provisional  chart  of  Lake  Baikal,  on  two  sheets,  published  in  1897. 
rretented  by  the  Chiff  Uydiographic  Departmenty  Miuistry  of  Marine^  Bt.  Peienbmrg, 

United  SUtss  Charts.  U.S.  Hydzographto  OOm. 

Pilot  Charts  of  the  North  Atlantic  and  North  Pacific  Oceans  for  December,  1887. 
Published  at  the  Ilydrographic  Office,  Washington,  D.C.  Presented  hff  the  ETA 
Ilydrographir  Office. 

PEOTOeBAFHB. 

Canada.  Topographioal  8iirve:ps  Branch,  Department  of  the  InUitor. 

Twenty-one  Photoprraphs  of  the  Rocky  Mountains.  (Canada.  Presenied  by  the 
TojHtgraphical  Surrey$  Branch,  Department  of  the  Interior,  Ottatca. 

This  is  a  very  fine  series  of  pliotographs,  and  contains  the  following  charaoteriatis 
views  of  Rocky  mountain  scenery  : — 

(1)  Looking  north  from  the  summit  of  Mouut  Stephen ;  (2)  The  upper  end  of  tbo 
first  Bow  Lakes — Mount  Balfour  is  in  the  clouds;  (3)  From  North  Fork  Station,  looking 
north-west ;  (4)  Looking  west  from  the  summit  of  Mount  Stephen :  (5)  Looking  np  tbs 
Bow  valley  from  the  first  moimtain  to  the  north  of  Mount  Hector;  (6)  Meant  HeetoTv 
looking  down  tho  Bow  valley :  (7)  Mount  Hector  from  the  first  mountain  to  the  norths 
(8)  From  Slute  mountains,    looking   west    through    the  Kickin*;    Horse  pats;    (9> 
Looking  north-east  from  the   summit  of  Mount  Stephen — the  Continental  diTide. 
(10)  From  North  Fork  Station,  looking  east ;  (11)  From  North  Fork  Station,  looUng  ta> 
the  south-east ;  (12)  From  the  ridge  south  of  Mount  Hector ;  (13)  Looking  east  MiroMi 
the  north  fork  of  Kicking  Horse  river  from  the  saddle  east  from  Emerald  lake;  (14) 
Frrim  the  summit  of  Mount  Steplien,  Cathedral   mountains  in  the  foregroimd ;  (15) 
Looking  up  the  Bow  valley  from  Mount  Piran,  Mount  Hector  in  the  centre;   (IS) 
Looking  north-east  through  the  Howho  pass;  (17)  Assistant  J.  R.  Allen  on  UoiiBt 
Stephen,  looking  north-oast;  (18)  J.  J.  McArthur  on  the  summit  of  Mount  Stephen; 
(19)  I..ooking  south-west  from  North  Fork  Station  ;  (20)  From  the  summit  of  Mount 
Stephen.    Looking  east  througli  the  Kickin>r  Horse  piiAH ;  (21)  Mounts  Hector  and 
Molar  from  the  east. 


Sonth  Africa.  ^^— 

Twenty-seven  Photographs  of  South  Africa,  including  views  of  Pretoria,  JohaniMt- 
huTiz,  Port  Elizabetli,  Natal,  Kimberky,  and  Capetown.  Preaented  by  F. 
J*ipp*\  E*q. 

As  will  ho  8oen  by  the  following  list,  this  Hories  contains  views  of  many  of  tlie 
princii)al  buildin^rs  and  scenery  of  the  Cape  Colony,  Natal,  and  the  Transvaal: — 

(1)  Main   street.   Port   Elizabeth;    (2)    Town    Hall,   Port  Elizabeth;    (3)   Ptort 


(14)  Sorting  the  gravel  for  diamonds;  (15)  The  morning  market,  Kimberley;  (16) 
Pay-time  in  the  comi)ound;  (17)  The  open  kopje,  Kimberley  mine;  (18)  Open  wocki, 
I)e  Beer's  mine;  (19)  Government  House,  (Capetown;  (20)  Adderley  street, Cuietown; 
(21)  The  (fardeuH  avenue.  Capetown  ;  (22)  Parcel  of  diamonds  classified  vn  ship- 
ment; (23)  BirdVeye  view  of  CaiK>town  ;  (24)  The  C«pe  naval  station,  SimonVtonn ; 
(25)  Commissioner  street,  from  Kiksteiris  buildings;  (2G)  Chumber  of  Mines  offices; 
(27)  "NVyneberg  avenue,  near  (Capetown. 

NJB.— It  would  fi^reatly  add  to  the  value  of  the  ocHeotlon  of  FboCo- 
grapha  which  haa  been  eetabllahed  in  the  Map  Boom^  if  all  tba  Valloir» 
of  the  Society  who  have  taken  photographa  during  their  travalfl^  would 
forward  copiea  of  them  to  the  Map  Curator,  by  whom  tlu^  will  ba 
acknowledged.  Should  the  donor  have  purchaaed  the  photogrApliflB  t^ 
wiU  be  ueeftil  for  reforenoe  if  the  name  of  the  photographiar  And  hla 
aidresa  are  given. 
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JOURNEYS   IN   NORTH  GREENLAND. 

By  Lieut.  E.  A.  PEARY,  U.S.N.* 

A8SUBB  you  it  was  not  because  I  did  not  wish  to  come  that  I  have  not 
ten  here  before  this.  I  did  wish  to  get  here  and  have  the  pleasure  and 
le  honour  of  addressing  this  the  first  Geographical  Society  in  the 
Drld.  But,  as  your  President  has  just  said,  one  thing  or  another  pre- 
inted.  I  have  that  pleasure,  that  honour,  to-night.  I  feel  that  my 
bjeot  to-night  is  one  that  puts  me  in  sympathy  with  you  and  you 
ith  me.     It  is  a  subject  in  which  the  British  nation  is  interested,  and 

'which  it  has  felt  the  deepest  interest  for  centuries.  I  feel  that  I 
»nd  here  to-night  in  the  focus  of  centuries-long  efforts  in  the  arctic 
gions,  and  I  believe  that  I  speak  within  bounds  when  I  say  there  are 
»  pages  in  England*8  history  of  which  she  is  prouder  than  those  on 
iiioh  are  written  the  splendid  efforts  of  her  gallant  sons  in  the  region 
midnight  suns  and  noonday  nights. 

It  is  of  course  impossible,  in  the  limits  of  one  evening,  to  cover  all 
e  ])oints  of  interest  or  meet  all  the  interrogations  which  occur  lo  a 
rge  assembly  of  intelligent  minds  in  connection  with  such  an  attractive 
bjeot.  I  have  more  ground  than  is  usual  to  cover,  from  the  fact  that 
bave  several  expeditions  to  speak  of.  What  I  shall  attempt  this  even- 
g  is  to  give  you  very  briefly,  yet  I  trust  clearly,  a  resumS  of  what  I 
,ve  done  thus  far  in  the  arctic  regions,  and  a  synopsis  of  what  I  pro- 
se to  do  in  the  future ;  and  then,  with  the  assistance  of  the  illustra- 
>n8  which  I  have,  endeavour  to   give  you   absolutely  accurate   and 

•  Paper  read  at  the  Royal  Geographical  Society,  December  6,  1897.     Map,  p.  235. 
le  sIbo  map,  Oeographical  Journal^  vol.  ii.  p.  384. 
No.  III.— March,  1898.]  q 
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definite  ideas  of  the  land,  the  people,  and  the  real  phases  of  life  an( 
work  in  the  northern  portions  of  Greenland. 
My  arctic  work  comprises — 

1.  A  summer  voyage  and  reconnaissance  of  the  Greenland  inland  i 
in  1886. 

2.  A  thirteen  months*  sojourn  in  Northern  Greenland,  including 
1200-mile  sledge  journey  across  the  ice-cap,  and  the  determination  of  th( 
insularity  of  Greenland — 1891-92. 

3.  A  twenty-five  months'  stay  in  North  Greenland,  including  a^  • 
second  1200-mile  sledge  journey  across  the  ice-cap;  the  completion  of  <=>  o1 
the  study  of  the  Whale  sound  natives;  a  detailed  survey  of  that  region 
and  the  discovery  of  the  groat  Cape  York  meteorites — 1893-95. 

4.  Summer  voyages  in  1896  and  1897,  including  the  securing  of  th 
last  and  the  largest  of  the  groat  meteorites,  the  90-ton  mass. 

Before  taking  up  these  expeditions  in  their  order,  I  will  attempt  to^^  t 
bring  home  to  you  a  realistic  conception  of  what  Greenland  is  aotuall]^^  MM 
like.  Of  course  we  all  have  a  general  idea  of  Greenland,  and  know  that' 
its  interior  is  covered  with  snow  and  ice,  yet  the  actual  facts  « 
different  from  anything  existing  in  lower  latitudes,  so  entirely  diBBimilac 
from  anything  with  which  we  are  personally  acquainted,  and  which 
might  use  as  a  foundation  from  which  to  start  our  conception,  thftt  U  «  1 
doubt  if  one  in  ton  even  of  the  best-read  has  a  true  conception  of  ibm.^X^ 
actuality  of  this  great  arctic  island  continent. 

All  that  there  is  of  land,  as  we  understand  the  term,  in  GreenlaD* 
is  simply  a  ribbon  5  to  25  (and  in  one  or  two  places  60  to  80)  miles  ir 
width,  made  up  of  mountains  and  valleys  and  deep  branching  fjorda 
ribbon  surrounded  by  the  arctic  sea,  playground  of  the  iceberg  an» 
the  pack-ice,  and  itself  in  turn  surrouoding  and  supiK)rting9  like 
Titan  dam,  the  <::reat  white  ice-cap  l>eneath  which  the  interior  of  th^J-J^^ 
country  is  buried.  When  I  say  this,  I  am  sure  most  of  us  immediatcl' 
think  of  some  particularly  mountainous  region  with  which  we  a: 
familiar,  as,  for  instance,  the  highlands  of  Scotland,  the  Alps  or 
Pyrenees,  covered  several  hundred  feet  deep  in  snow  and  ice,  yet  stiC  Sr^^^ 
retaining  the  original  irregularities  of  the  region.  Such  a  montflrr"'^'  '^ 
picture,  however,  would  in  no  way  represent  the  conditions  of  interiflC^-^  "^ 
Greenland.  There  the  accumulated  snow-precipitation  of  oenturii 
in  a  latitude  and  altitude  where  it  is  practically  correct  to  say 
it  never  rains,  and  the  snow  does  not  melt  even  in  the  long  suuim^^  ^^.nei 
day,  has  gradually  filled  all  the  valleys  of  the  interior  until  it  h^-^^** 
levelled  them  even  with  the  mountain  summits,  and,  still  piling  high^  .^aer 
through  the  centuries,  has  at  last  buried  the  highest  of  these  mountaiE'*^"' 
summits  hundreds  and  even  thousands  of  feet  deep  in  snow  and  ice. 

The  interior  of  Greenland  to-day  is  simply  an  elevated  unbrok 
plateau  of  snow  lifted  from  5000  to  8000  and  even  10,000  feet  abo 
the  level  of  the  sea ;  it  is  an  arctic  Sahara,  in  comparison  with  w! 
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le  AfrioAn  Sahara  is  inaignifioant.  For  on  this  frozen  Sahara  of  inner 
reenland  ooonrs  no  form  of  life,  animal  or  vegetablo ;  no  fragment  of 
tek,  DO  grain  of  sand  is  visible.  The  traveller  aoiOBB  its  frotsen  wastes, 
availing  aa  I  have  week  after  week,  sees  outside  of  himself  and 
Is  own  party  bnt  three  things  in  all  the  world,  namely,  the  infinite 
:p«ui8e  of  the  frozen  plain,  the  infinite  dome  of  the  cold  bine  sky,  and 
le  oold  white  ann— nothing  bnt  these.  The  traveller,  too,  across  this 
osen  desert  knows  that  at  no  time  dnring  his  journey  are  the  highest 
•oks  of  the  monntain-snmmitB  below  him  nearer  than  from  1000  to 
K>0  feet  down  throngh  the  mighty  blanket  of  snow.  Such  is  the  ; 
kterior  of  Northern   Greenland ;   and  it  is  upon  the  surface  of  this 


plifted  desolation,  in  nearly  straight  lines  at  a  constant  elevation  of 
om  5000  to  8000  feet  above  the  level  of  the  sea,  that  my  sledge- 
nmeys  have  been  made,  in  widest  contradistinotiou  to  the  road  of 
(e  uraal  arctic  sledge-party^ — the  frozen  surface  of  the  polar  sea,  at 
e  aea-level,  along  and  onteide  of  the  ragged  periphery  of  an  arctic 
ast-line. 

The  object  of  my  work  in  1886  was  to  satisfy  myself  bj'  personal 
■aervation  as  to  the  actual  character  of  the  Greenland  inland  ice,  in 
gard  to  which  there  were  conflicting  reports.  The  summer's  work 
Tered  a  voyage  from  Newfoundland  to  Disco  bay,  Greenland ;  a  stay 

three  moDtha  in  that  country,  in  which  time  was  efiected  a  re- 
nnaissanoe  of  the  inland  ice ;  and  then  two  and  a  half  months  on  a 
haler  along  the  west  coast  of  BafGn's  bay  and  Davis'  strait.  Lack  of 
laoe  compels  me  to  note  only  the  work  which  was  the  main  object 
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of  the .  voyage — the  recotmaissance  uf  the  ialaad  ioe — and  tliat  in  tlw 
briefest  manneT. 

This  recoil aaissanoe  was  made  from  the  head  of  Pabitsok  tjoti, 
about  the  middle  of  Disco  bay.  Starting  July  5  with  one  oompanioti. 
Christian  Maigaard,  a  young  Danish  officer  resident  in  Greenland,  oar- 
Belves  dragging  the  sledges,  on  whioh  were  loaded  our  provisioiiB  and 
equipment,  we  reached,  at  the  end  of  twelve  days,  a  point  100  miles 
from  the  edge  of  the  ice  and  7525  feet  above  the  level  of  the  sea.  Our 
course  hod  been  true  east  the  entire  dlstauca.  Here  we  were  storm- 
bound four  days,  and  then  consumed  five  days  returning  to  the  land. 
The  details  of  this  journey  are  to  be  found  in  the  prooeodings  of  tha 


American  {^ographical  Society.    I  shall  note  here  only  the  aignificano^ 
of,  and  results  flowing  from,  this  journey. 

The  elevation  reached  was  greater  than  that  attained  by  ut]^''' 
previous  explorer  on  the  inland  ice.  For  the  first  time  the  deep  -^^ 
unchanging,  incoherent  snow  of  the  central  plateau  was  reached,  an^^^ 
my  upward  and  return  journeys  between  the  land  and  this  interior  «^r^ -^^ 
separated  ae  they  were  by  a  period  of  some  three  weeks,  enabled  m^^^ 
to  present  for  (to  the  best  of  my  knowledge)  the  first  time,  a  olear  con  — — 
ceptiun  of  the  different  zones  and  varying  conditions  existing  betweev^^^* 
the  edge  of  the  "  Great  Ice  "  and  the  unchanging  snow  of  the  interior. 

The  cbaracteristicB  of  such  portions  of  the  "ice-blink"  as  cam.^^ 
under  my  personal  observation  may  be  stated  as  follows:  The  ooasC — 
line  shows  a  great  diversity  of  features  dependent  upon  the  altitnd^v 
the  season,  and  the  elevation  and  configuration  of  adjacent  moontains. 
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rer  tiie  ice  projects  down  a  valley  in  a  long  tongne  or  stream, 
jes  contract  and  shrink  away  from  the  warmer  rooks  on  each 
MTing  a  deep  canon  between,  nsnally  oooupieil  by  a  glacier 
;  and  the  npper  surface,  disintegrated  by  the  reflected  beat  of 
imtains  above,  and  shattered  by  the  daily  change  of  temperature 
,  perhaps,  than  by  tho  outward  flow — presents  a  chaotic  labyrinth 
uses,  gullies,  and  ragged  pioniicleB,  increasing  in  magnitade  in 
>roportion  to  the  length  of  the  tongne  and  its  approach  to  sea- 
Smaller  tongues  or  teats,  rounding  down  into  shallow  indents- 
k  the  oreet  of  the  mountain-dam,  are  apt  to  leave  only  their  tips 
and  their  apper  surfaces  covered  with  a  network  of  narrow 


ee.  Higher  up,  along  tho  unbroken  portions  of  the  dam,  where 
ka  have  a  southern  exposure  or  rise  much  above  the  ice,  there  is 
w  a  deep  canon  between  the  Ice  and  the  rocks.  The  bottom  of 
ion  is  almost  invariably  occupied  by  water.  Where  there  are 
icent  rocks  higher  than  the  ice  to  push  it  back  with  their  re- 
beat,  the  ice  will  reach  down  upon  the  rocks  in  a  dome-like 
Frequently  drifts  of  fine  hard  snow  extend  like  causeways  from 
rock,  through  tho  bases  oF  which  the  littoral  glacier  streams 
a  passage.  Still  farther  up,  at  the  very  crest  of  the  dam,  the 
.  smoothly  against  the  rocks.  As  to  the  features  of  the  iuterior 
tlio  coast-line,  the  surface  of  the  "  ice-blink  "  near  the  margin 
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is  a  suooession  of  rounded  hummocks,  steepest  and  highest  on  their 
landward  sides,  which  are  sometimes  preoipitous.  Farther  in,  these 
hummocks  merge  into  long  flat  swells,  which  in  turn  decrease  in  height 
towards  the  interior,  until  at  last  a  flat  gently  rising  plain  is  reached, 
which  doubtless  becomes  ultimately  level. 

In  passing  from  the  margin  of  the  "ice-blink"  to  the  remote 
interior,  from  one  to  five  distinct  zones  may  be  noted,  the  number  and 
width  varying  with  the  season,  the  latitude,  and  the  elevation.  In 
winter  the  entire  surface  is  undoubtedly  covered  with  a  deep  unbroken 
layer  of  fine  dry  snow.  Late  in  the  spring,  the  warmth  of  the  sun  at 
mid-day  softens  the  surface  of  the  snow  along  the  lower  borders  of  the 
ice,  and  this  freezes  at  night,  formiug  a  light  crust.  Gradually  this 
crust  extends  up  the  interior,  and  with  the  advance  of  the  season  the 
snow  along  the  borders  of  the  "ice-blink"  becomes  saturated  with 
water.  A  little  later  this  zone  of  slush  follows  the  zone  of  crust  into 
the  interior,  the  snow  along  the  borders  of  the  "ice-blink"  melts 
entirely,  forming  pools  in  the  depressions,  and  streams  which  cat  deep 
gullies  in  the  ice;  water  cavities  form,  old  crevasses  op9n,  and  new 
ones  appear.  This  zone  rapidly  widens  and  extends  into  the  interior 
in  the  footsteps  of  the  others,  and  behind  it  the  immediate  border  of 
the  ice  gets  ragged  aod  soiled;  pebbles,  boulders,  and  moraines  crop 
out  of  its  melting  surface  ;  and  by  the  end  of  the  arctic  summer  it  is 
eaten  and  shattered  by  the  heat,  and  eroded  by  the  streams  into  im- 
passable roughness. 

This  journey  satisfied  mo  as  to  the  general  charaxiteristics  of  the 
"  Great  Ice ;  "  showed  me  that  ideas  and  theories  which  I  had  advanced, 
previous  to  undertaking  the  voyage,  were  in  the  main  correct;  im- 
pressed upon  me  that  the  inland  ice  presented  an  "  imperial  highway '' 
by  means  of  which  to  reach  and  determine  the  northern  extension  oF" 
Greenland,  a  problem  which  your  distinguished  President  has  charac- 
terized as  second  only  to  the  attainment  of  the  pole  itself;  gave  me  an 
invaluable  fund  of  actual  personal  experience ;  enabled  me  to  formulate 
a  general  plan  for  the  complete  exploration  of  Greenland;  and  laid  the 
foundation  for  the  persistent  and  systematic  attacks  which  I  have  made^ 
and  shall  still  make  upon  the  unknown  portions  of  Greenland  and  the 
adjacent  lands  to  the  north. 

Betuming  from  this  vojage,  I  prepared  three  or  four  desirable  routes- 
for  overland  sledge  journeys,  which  should  complete  our  knowledge  of" 
Greenland : — 

1.  For  the  simple  purpose   of  accomplishing  the  feat   of  oroflsing' 
Greenland — the  route  from  the  south-east  angle  of  Disco  bay  to  Cape 
Daw  (this  route  was  attempted  two  years  later  by  Nansen,  but,  deflected 
by  hostile  conditions,  he  efiected  a  crossing  much  farther  south  on  a 
shorter  route). 

2.  For  the  purpose  of  obtaining  a  transverse  profile  of  Greenland — 
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ihe  TOate  iroai  the  base  oF  Nnrsoak  penmsnla  to  the  head  of  Franz 
Joseph  Qord. 

3.  For  the  pnrpose  of  detenuiniog  the  northern  exteuaion  of  Green- 
land and  completing  the  gap  in  its  northera  and  eastern  ooast-tine — a 
TOnte  from  Whale  sonnd  parallel  with  the  north-weat  coast  to  the 
itorthern  termintu  (this  journey  wa^  accomplished  by  me  five  yean 
Iftter). 

Betnming  &om  the  voyage  of  1886,  the  demands  of  the  service  kept 


me  fully  ooonpied  for  five  years.  At  laet,  in  1891  I  fonnd  the  oppor- 
tunity of  oarrying  ont  my  constantly  cherished  project  of  a  march  from 
Whale  sound  across  the  inland  ice  of  Northern  Greenland  to  the  northern 
terminus  of  that  country,  atid  the  result  was  the  North  Greenland 
Expedition  of  1891  and  1892. 

The  main  object  of  this  expedition  was  the  determination  of  the 
northern  limit  of  Greenland,  and  its  fundamental  feature  was  the 
utilization  of  the  sur&ce  of  the  interior  ice-cap  as  my  highway  to 
the  objective  point.     My  party  comprised  seveu  persons:   Dr.  F.   A. 
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Cook,  Langdon  Gibson,  John  M.  Yerhoeff,  Eivind  Astrup,  Matthew 
Henson,  Mrs.  Peary,  and  myself.  My  programme  was  to  proceed  in 
my  ship  to  Whale  sound,  winter  there,  start  early  the  next  spring, 
make  my  northern  jonmey  over  the  ice-cap,  and  return  to  my  winter 
quarters  the  same  season.  This  programme  was  carried  out  on 
schedule  time,  in  spite  of  the  serious  handicap  resulting  from  the 
breaking  of  both  bones  of  my  right  leg  on  the  upward  voyage,  my 
landing  a  helpless  cripple  strapped  to  a  plank,  and  my  consequent 
incapacitation  for  serious  exertion  during  the  remainder  of  the  first 
season.  Again  lack  of  space  compels  me  to  note  only  the  ice-cap 
journey,  and  that  very  briefly. 

The  start  was  made  on  the  last  day  of  April,  1892.  Two  weeks  of 
hardest  work  were  consumed  in  transporting  my  supplies  across  the* 
•  succession  of  great  ice-domes  intervening  between  the  coast-land  ribbon 
at  the  head  of  McCormick  bay  and  the  true  inland  ice.  I  had  with  m& 
three  of  my  party,  Mr.  Cook,  Astrup,  and  Gibson,  and  sixteen  dogs.  My 
course  was  north-east  true,  which,  assuming  the  charts  to  be  correct, 
should  enable  me  to  clear  the  heads  of  the  Humboldt,  Petermann,  and 
Sherard  Osborn  indentations.  Advancing  on  this  course,  much  to  my 
surprise,  I  found  myself  almost  immediately  over  the  divide,  at  an  eleva- 
tion of  somewhat  less  than  5000  feet,  and  gradually  descending  toward 
the  Humboldt  glacier  basin.  Hardly  had  I  lost  sight  of  the  Whale 
sound  land  before  the  distant  peaks  of  the  Sennselaer  harbour  coast  rose- 
into  view.  After  a  gradual  descent  to  an  elevation  of  about  3500  feet, 
the  surface  of  the  ice  became  nearly  constant  as  to  elevation  across  the* 
Humboldt  glacier  plateau. 

On  May  24,  at  a  distance  of  130  miles  from  McCormick  bay,  all  my 
boys  having  volunteered  to  accompany  me,  I  selected  Astrup  as  my 
companion  for  the  long  journey,  and  Gibson  and  Cook  returned  to 
Eedclifife.  Two  marches  beyond  this  we  began  climbing  again,  and 
on  the  last  day  of  June  had  passed  out  of  the  Humboldt  depression, 
and  from  the  plateau  south-east  of  Petermann,  at  an  elevation  of  4200 
feet,  looked  down  upon  the  head  of  that  fjord  and  the  great  glacier 
discharging  into  it.  Still  ascending,  we  reached  the  divide  at  an 
elevation  of  5700  feet,  June  5,  and  then  began  descending  into  the 
St.  George's  and  Sherard  Osbom  depressions.  Unfortunately,  the  next 
two  marches  were  made  in  cloudy  weather,  and  I  got  too  deeply  into 
the  depression  and  too  near  the  centre  of  ice-movement.  As  a  result, 
about  ten  days  were  lost  in  getting  out  again  and  back  on  to  the 
crevasse-free  level  heights  farther  inland. 

Again  setting  my  course  to  the  north  and  north-east,  everything  went 
smoothly  for  several  days.  Wo  climbed  gradually  and  easily  over  the 
highest  divide  we  had  yet  encountered — something  over  6000  feet  in 
elevation — and  were  descending  slightly  towards  the  noiih-east,  when, 
on  June  26,  in  lat.  82°  12'  N.,  I  was  discouraged  to  see  the  land  which 
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'laA  been  occaaionally  vitublc  to  the  uurth-weat  rise  inlu  view  north  and 
lorth-esst.  Advancing  a  short  distance  farther,  the  entrance  uf  a 
»"£(  Sjari  oamo  into  view  in  the  north-west,  and  soon  after  the 
ind  rose  into  fiew  north  and  north-east,  with  tbo  ilepression  of 
le  fjord  beyond  it.  I  then  deflected  my  course  to  the  east,  and 
■on  found  the  land,  and  the  fjord  beyond  it,  again  confronting  me; 
•fleoting  still  more,  this  time  to  tbo  south-oast,  I  advanced  until 
aly  1,  when  a  broad  break  in  the  land  beyond  the  fjord  was  visible 
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'"ling  out  to  the  north-east,  and  I  immediately  made  for  the  land, 
'h  the  intention  of  reaching  this  opening.  After  reaching  tlie 
'CT  edge  of  the  land-ribbon,  where  tbo  inland  ice  ca»\e  down  against 
-  alopo  of  the  monntains  at  an  elevation  of  about  4000  feet,  we 
■•^o  obliged  to  travel  some  25  miles  over  the  mountain  orcsis  and 
*Sea  before  reaching  a  summit  which  gave  us  an  unobstructed  out- 
vie over  the  great  bay  stretching  out  to  the  north-eastward.  These 
'  nulee,  over  a  surface  consisting  of  sharp  rocks  of  all  sizes,  were 
^tromely   trying    to  Astrup  and    myself.      The   fatigue  of  climbing 


222  J0URNE7S  IN  NORTH  GREENLAND. 

with  our  heavy  packs  and  hampered  by  the  dogs,  which  we  were 
obliged  to  take  with  us,  was  greatly  increased  by  the  enervating  effect 
of  what  was  to  us  an  almost  tropical  temperature,  accustomed  as  we 
had  been  to  the  clear,  cold,  searching  atmosphere  of  the  inland  ioe. 
When,  however,  we  reached  at  last  the  summit  of  the  great  bronzed  cliff, 
some  3500  feet  in  height,  guarding  the  head  of  the  great  bay,  we  forgol 
all  our  fatigue  in  the  grandeur  of  the  view  before  us.  To  our  right, 
across  a  great  glacier,  rose  other  vertical  bronze  cliffs  4000  feet  or  more 
in  sheer  height,  and  ending  in  a  wild  promontory.  Northward  and  north- 
eastward stretched  a  bold,  bluff,  red-brown  line  of  shore,  the  nearest 
portion  of  it  surmounted  by  an  ice-cap  of  limited  extent,  but  the  more 
distant  portions  free  of  all  cresting  ice-cap  and  of  snow.  To  our  left  lay 
the  depression  of  the  fjord  which  had  barred  our  passage,  and  still 
further  to  the  northward  we  could  make  out  the  entrance  of  a  second 
fjord,  reaching  apj^co'ently  to  the  north-westward.  At  our  feet,  beyond 
the  great  fan-shaped  face  of  the  glacier,  which  I  estimated  to  be  20  miles 
in  |)eriphery,  were  scattered  numerous  icebergs,  prisoned  in  the  still  un- 
broken surface  of  the  bay  ice.  Beyond  this  the  bay  ice  seemed  perfectly 
smooth  and  unbroken,  and  stretched  away  uninterrupted  to  the  distant 
white  horizon  of  the  north-eastern  arctic  ocean.  Far  out  in  the  centre 
of  the  bay  I  could  make  out  a  clouded  appearance,  undoubtedly  due 
to  the  formation  of  wator-pools  upon  the  surface  of  the  ice,  the  first 
signs  of  approaching  disintegration.  Our  ix)8ition  was  81®  37'  N»  lat., 
34°  5'  W.  long. 

The  bay  itself  1  named,  in  honour  of  the  day  on  which  we  fins^ 
looked  down  upon  it,  Independence  bay.  The  great  glacier  at  my  rigl^'^ 
I  called  Academy  glacier ;  the  giant  cliff  on  which  we  stood,  and 
which  I  afterwards  erected  my  cairn,  I  named  Navy  cliff;  and  the  detach^ 
land-masses  to  the  north,  Heilprin  and  Melville  lands  respectively, 
equipment  was  adapted  to  inland-ice  work  only,  and  was  too  light 
the  stnjss  of  sea-ice  work.  If  I  were  to  proceed  further  I  must  desoe  ^3 
to  the  sea-level,  with  a  practical  certainty  that  in  a  few  miles,  my  sled^^^ 
would  be  destroyed  l)y  the  roughness  of  the  sea-ice.  Consequently,  £rc^3 
that  point  I  turned  back. 

July  7  we  were  back  at  the  edge  of  the  inland  ice,  and  on  the  S  "t 
began  our  uneventful  return  journey. 

As  to  the  character  of  the  northern  land-ribbon  in  the  vicinity  o 
Independence  bay,  paradoxical  as  it  may  sound,  its  appearance,  as  w0&^ 
from  the  heights  of  the  ice-caj),  was  much  less  forbidding  than  that  o^ 
the  Whale  sound  ribbon  seen  under  the  same  circumstances.  This  -I 
judge  to  be  i)rincipally  the  result  of  local  orographical  features,  bu* 
partly  also  due  to  the  reversion  of  tlie  point  of  view. 

The  northern  shores  of  Whale  sound  are  almost  continuously  boldf 
and  the  plateau  above  the  cliffs  is  almost  completely  covered  either  by 
tongues  of  the  main  inland  ice,  as  in  the  peninsula  between  Bowdoui 
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bay  and  Inglefield  gulf,  or  by  detaclied  ioe-caps,  as  on  BedclifTe 
penisBola,  Herbert  island,  eto^  the  edges  of  which  in  many  places 
are  leu  than  a  mile  from  the  shore-line.  Ab  a  lesalt,  the  traveller, 
deeoending  &om  the  heights  of  the  "  Great  loe,"  sees  only  the  lolling 
tnow-domea  of  these  tongues  and  isolated  caps,  with  the  crests  of  the 
black  oIi&  interseoting  them  in  irregular  lines,  until  he  has  almost 
reached  the  edge  of  the  ioe,  and  is  able  to  look  down  into  the  bays  and 
we  the  warm  and  contracted  slopes  along  their  shores  and  the  little 
valleys  at  their  heads. 

The  Independence  bay  land,  on  the  ocmtmy,  is,  though  elerated. 
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^oUing  and  devoid  of  ice-cap,  and  broad  areas  of  the  red  and  dark  brown 
^t«uid  surface  meet  the  eye.  Another  thing  in  favour  of  this  region  is 
"tltat  it  is  approaohed  from  the  front,  as  it  were — i.e.  from  the  south — 
■^hile  the  other  is  approached  from  the  back,  or  the  north. 

The  geological  features  of  the  country  are  praotically  the  same  as 
Uioae  of  Whale  sound,  and  nearly,  if  not  every,  feature  of  the  one  region 
«oald  be  duplicated  in  the  other.  The  lateral  moraine  of  the  "Qroat 
Ice "  in  Independence  bay  contains  the  same  rocks  and  has  the  same  , 
appearance  as  that  at  Itowdoin  bay;  the  level  tops  of  the  high  mountains 
and  ridges  show  the  same  hard,  compacted  gravel  surface  (as  if  formed 
by  »  heavy  road-roller)  that  can  be  seen  on  the  Redoliffe  pleatean  back 
of  Cape  Glerelaud.     The  eastern  slopes  of  Heilprin  Laud  remind  me 
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very  strongly  of  the  south-eastern  shore  of  McCormick  bay;  and  the 
giant  olififs  which  tower  over  the  Academy  glacier,  though  much  higher^ 
resemble  strongly  those  of  Academy  bay.  Dark  granite  and  gneissose 
cliffs  and  trap-dykes,  running  in  various  directions,  may  be  seen  here 
as  about  Whale  sound.  Wave-marked  slabs  of  red  sandstone,  identical' 
in  colour  and  size  of  markings  to  those  I  have  picked  up  on  the  Bhoie 
of  Bowdoin  bay,  I  saw  over  3000  feet  above  the  sea  on  the  Independence 
bay  land. 

The   country   east  of  the   Academy   glacier,  with   the   dark  difb 
surcharged  with  a  continuous  ice-dome,  would,  but  for  the  absence  of 
exuding  glaciers,  be   strikingly  similar  to  the  shore  of  Whale  sound, 
between  Ittibloo  and  Netiulumi,  while  the  Independence  bay  peninmila 
proi)er  resembled  the  country  between  Inglefield  gulf  and  Olriks  bay. 
In   fact,  the  whole  country  seemed  familiar,  but  with  an  increased 
barreimess,  savageness,  and  sombreness,  as  might  be  expected  from  four 
additional   degrees    of    latitude.      Yet  again,   paradoxical   as   it   may* 
seem,  I  was  struck  by  the  greater  abundance  of  flowing  water,  nol;- 
only  on  the  land,  but  along  the  edge  of  the  ice-cap  in  this  latitude 
as   compared  with   Whale   sound.      The   zone  of  wastage   along   tli^ 
northern  edge  of  the  ice-cap  was  as  wide  as  it   was  at  McCormiok. 
bay. 

The  Academy  glacier,  while  showing  in  its  upi)cr  portion  and  around. 
the  circumference  of-  its  great  nSvS  basin  features  similar  to  thoee  o£^ 
the  glaciers  of  Jacobshavn  and  Tossukatak  in  Disco  bay,  and  the  Heilpriik 
and  Tracy   glaciers  in   Inglefield  gulf,   in  its  lower   ][)ortion   showed 
peculiar  features  like  those  noted  by  Dr.  Coppinger  in  the  Petennaniiv 
glacier.     For  several  miles  from  the  extremity  of  the  glacier  the 
stream  is  intersected  by  great  vertical-walled  canals,  in  which  the 
has  frozen  many  feet  below  the  glacier  surface.     As  may  be  imaginedy 
the  discharge  of  the  glacier  is  controlled  by  these  canals,  and  inatead  o! 
fragments  of  ice  and  icebergs,  as  we  understand  them,  great  fields  of  th^ 
glacier,  miles  in  extent,  are  detached  and  gradually  move  out  into  th^ 
bay. 
I  The  uniformly  smooth  surface  of  the  bay  ice  might  be  accounted  foiT" 

in  two  ways  :  either  on  assumption  that  the  ice  did  not  break  up  ever^ 
year,  and  that  the  combined  effects  of  partial  surface  melting  in  sammec^ 
and  the  drifting  snow  of  spring  and  fall  would  smooth  all  irreg^nlarities  ^ 
or  that  it  does  break  up,  and  the  moment  it  is  loosened  is  driven  out  U^ 
sea  by  the  wind,  which  is  always  blowing  out  of  the  bay.  The  absence 
of  icebergs  in  the  bay,  except  near  the  end  of  the  glacier,  inclines  m^ 
to  the  latter  idea.  Small  lakes  and  ponds  are  numerous  over  the  land* 
and  rushing  brooks  in  summer-time  are  everywhere.  The  presence 
of  nearly  continuous  sharply  marked  tumuli  and  embankments  of 
\  moraine  material,  miles  in  advance  of  the  present  edge  of  the  **  Oreat 

\  Ice,"   indicate  more    clearly   than   I  haVe   noticed   anywhere   to  the 
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aonth,  the  undoubted  retreat  of  the  ice  from  a  cotislderable  area  of 


DuriDg  our  traTerse  of  this  northern  land  I  found  Sowers  of  numerous 
-nuieties  blooming  in  abnndanoe,  oonspicnous  among  them  the  ever- 
present  arctio  poppy.  Snow- bantings,  two  or  three  sandpipers,  a  single 
gerfalcon,  and  a  pair  of  ravens  were  observed.  Two  bumble-bees,  several 
butterflies,  and  ionamerable  flies  were  also  noted.  As  for  muak-ozen, 
their  traces  are  to  bo  found  on  every  mountain  and  in  every  valley; 
without  making  any  search  whatever  for  them,  we  saw  about  twenty, 
And  all  these  could  have  been  obtained  without  the  least  difficulty. 


Bearing  more  to  the  south  into  the  interior,  in  order  to  avoid  the 
vbstaoles  near  the  coast,  tho  crcvasBea  and  steep  slopes  of  the  glacier 
hasins,  in  four  marches  we  wore  on  the  great  central  plateau,  cloud- 
<iapped  and  deep  with  snow.  Here,  at  an  average  elevation  of  about 
80O0  feet,  we  travelled  for  two  weeks ;  then,  bearing  to  the  westward, 
«ain6  down  to  the  6000-feet  level  east  of  the  Humboldt  glacier,  and 
thenoe  parallel  to  the  outward  route  to  tho  head  of  MoCormick  bay. 
Joat  before  midnight  of  August  5  we  met  Prof.  Heilprin  and  his  party 
some  ten  miles  from  the  edge  of  the  ice,  and  early  in  the  morning  of 
Saturday  the  6th  we  touched  tho  shore  of  MoCormick  bay.  I  had  five 
dogs  remaining. 
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A  carefully  studied  feature  of  my  project  was  the  entire  dependeno§ 
upon  the  game  of  the  Whale  sound  region  for  my  meat-supply;  and 
though  I  took  an  abundance  of  tea,  coffee,  sugar,  milk,  corn-meal,  and 
evaporated  fruits  and  vegetables,  my  canned  meats  were  only  sufficient 
to  carry  us  over  the  period  of  installation,  with  a  small  supply  for  short- 
sledge  journeys.  In  this  respect,  as  in  others,  my  plans  were  fortu-^ 
nate  of  fulfilment,  and  we  were  always  well  supplied  with  venison. 
With  fresh  meat  and  fresh  bread  every  day,  we  could  smile  defiance 
at  scurvy. 

The  accident  to  myself  on  the  upward  voyage,  and  my  consequent 
incapacity  for  work  during  the  season  of  1891,  was  a  serious  blow  to 
me,  destroying,  as  it  did,  my  opportunities  for  geographical  work  in 
the  neighbourhood  of  Bedcliffe  House,  and,  what  I  regretted  most 
keenly,  rendering  it  impossible  to  make  velocity  measurements  of  the- 
extremely  interesting  glaciers  of  that  region.  Fortunately,  the  accident 
did  not  affect  the  long  sledge  journey,  which  was  the  main  object  of  the- 
expedition. 

The  principal  geographical  results  of  the  expedition  may  be  briefly- 
summarized  as  follows : — 

The  determination  of  the  insularity  of  Greenland,  and  the  delineation 
of  the  northern  extension  of  the  great  interior  ice-cap. 

The  determination  of  the  existence  of  detached  land-masses  of  less- 
extent  to  the  northward. 

The  determination  of  the  relief  of  an  exceptionally  large  area  of  the 
inland  ice. 

The  delineation  of  the  unknown  shore  of  Inglefield  gulf,  and  the- 
imperfectly   known   shores  of   Whale  and   Murchison   sounds.      The 
variance  of  existing  charts  from  the  real  configuration  of  this  region  is 
so  great,  that  I  found  it  difficult  to  locate  satisfactorily  the  names  appear- 
ing upon  the  charts.     I  have,  however,  retained  all  these  names,  and  I 
think  that  in  future  there  will  be  no  difficulty  in  distinguishing  them. 
The  discovery  of  a  large  number  of  glaciers  of  the  first  magnitude. 
In  the  field  of  ethnology,  the  expedition  can  claim  to  be  the  first  that 
obtained  complete  and  accurate  information  of  the  peculiar  and  isolated 
tribe  of  arctic  highlanders.     Dr.  Cook  made  a  complete  census  of  the- 
little  community  of  Smith  sound  Eskimo,  showing  the  relationship  and. 
approximate  age  of  every  man,  woman,  and  child  in  the  tribe.      The 
total,  according  to  this  census,  is  233.     He  also  made  anthropometrical 
measurements  of  seventy-five  individuals,  and  with  his  assistance  I 
took  a  complete  series  of  photographs  of  the  same  individuals,  com- 
prising portrait,  and  front,  side,  and  rear  elevations  iu  the  nude  of  each 
subject. 

The  meteorological  and  tidal  observations  by  Mr.  Yerhoeff  are  among 
the  most  complete  and  painstaking  ever  made  in  the  arctic  regions.  An 
independent  set  of  four  hourly  tidal  and  weather  observations,  kept  by 
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wh  offioer  of  the  wktoh,  will  prove  of  value  in  coimeotion  with  tfa« 

Ab  r^^itrds  geognphioal  metbods  daring  the  trftverse  of  the  iDland 
06,  my  duly  reokoning  was  kept  b;  the  oompaBS,  and  aa  odometer  wheel 
itaobed  to  the  rear  of  the  iledge.  The  (uronmftreBOe  of  this  wheel 
inng  a  trifle  leaa  than  S  feet  1  inch,  one  tboiiBand  revolntione  of  it 
aade  one  nantioal  mile,  and  tbe  revolntions  were  regiBtered  by  the 
odinaiy  odometer  meohanism. 

At  four  oamps  on  the  npward  journey  and  three  on  the  return,  not 
Bohiding  tbe  obeerrations  at  Navy  oliff  overlooking  Independence  bay. 


this  daily  reokoning  was  ohecked  by  a  complete  series  of  solar  Bights,    \ 
taken  with  a  amall  traveller's  theodolite  with  a  special  vnrtioal  arc  of 
large  radius. 

The  time  was  obtained  from  two  pocket-chronometers  and  a  high- 
grade  watoh,  all  of  which  were  carefully  rated  before  my  departure  and 
iFter  my  return,  and  were  compared  witli  each  other  almost  dally  during 
tba  journey. 

That  these  observations  were  not  takeu  moic  frequently  was  due  lo 
tbe  fkct  that,  travelling  as  we  did  when  tbo  sun  was  north  and  sleeping 
whan  it  was  south,  the  taking  of  a  set  of  obeorvations  meant  for  me 
sitber  no  sleep  at  all,  or  at  best  but  two  or  three  hours  of  it.  That 
)T«D  tbe  field  working  of  my  sights  was,  however,  not  very  far  out  of 
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the  way  may  be  inferred  from  the  fact  that,  running  on  a  oompass  ooiine 
from  my  last  observation  camp,  150  miles  north-east  of  McCormick  bay, 
and  supposing  myself  to  be  10  miles  to  the  eastward  of  my  ontwarl 
course,  I  found  myself,  on  reaching  the  bead  of  McCormick  bay,  but 
5  miles  to  the  eastward;  in  other  words,  I  was  5  miles  out  in  my 
reckoning. 

The  freedom  of  the  inland  ice  from  all  local  attraction,  and  the  conse- 
quent reliability  of  the  compass,  if  its  constantly  changing  declination 
be  carefully  watched,  is  of  great  assistance  to  the  traveller. 

Elevations  were  determined  by  aneroids  only,  a  special  boiling- 
point  apparatus,  which  I  had  ordered  for  the  pur|x>se  of  checking  the 
aneroid  readings,  having  proved  on  trial  to  be  perfectly  worthless. 

This  expedition  was  fortunate  in  most  respects,  and  the  long  sledge 
journey  over  the  inland  ice  may  claim  to  be  called  unique  in  respect  to 
the  distance  covered  by  two  men  without  a  cache  from  beginning  to 
end,  and  in  the  effectiveness  with  which  those  men  were  able  to  handle 
a  large  team  of  Eskimo  dogs.  It  is  to  be  borne  in  mind  that  this  was 
the  first  time  that  dogs  had  been  used  upon  the  inland  ice,  and  that 
many  of  the  methods  and  articles  of  equipment  had  to  be  deviaed 
especially  for  the  novel  conditions  of  the  work.  In  fact,  the  art  of 
travelling  upon  the  inland  ice  was  in  its  infancy,  com|>ared  with  trayel 
over  the  sea-ice  along  an  arctic  shore-line. 

Before  leaving  Greenland  in  1 892, 1  had  formulated  ideas  for  carry- 
ing my  work  further,  and,  returning  to  the  States,  succeeded  in  raising 
funds  for  a  second  expedition,  my  object  being  to  go  again  to  Wiiale 
sound,  winter  there,  and  start  in  the  spring  of  1894  across  the  ice-cap 
to  Independence  bay  with  enough  men  to  form  two  parties,  and  an 
•equipment  suited  for  travel  over  the  sea-ice,  and  prosecute  my  work 
further  north  and  east  of  Independence  bay.     Early  in  March,  1894, 1 
encountered  on  the  ice-cap  a  series  of  blizzards  unprecedented  in  arctio 
work.     A  climax  came  in  a  three  days'  storm.     During  a  period  of 
thirty-four  hours  wo  had  an  average  wind  velocity  of  48  miles  an  hour, 
AS  recorded  by  my  anemometer,  and  an  average  temperature  of  —50^ 
Fahr.,  and  a  minimum  of  —  G6^  Fahr.,  as  shown  by  thermograph.     The 
effect  of  that  weather  was  to  freeze  several  of  my  dogs  as  they  slept  in 
the  snow.     My  party,  well  protected  with  fur  dothing,  suffered  not 
seriously,  beyond  frostbitten  toes  and  fingers.     I  pushed  on  until  the 
"  l>iblockto,"  or  Greenland  dog  madness,  induced  by  the  continued  ex- 
posure, got  such  a  hold  of  my  dogs  as  to  make  it  absolutely  impractioable 
for  me  to  go  furtlier,  and  I  cached  most  of  my  provisions  and  turned 
back.      I  was  obliged  to  cache  other  supplies  on  the  way  back,  and 
finally  reached  the  lodge  with  my  remaining  dogs  in  sad  condition,  and 
with  my  party  practically  used  up. 

As  a  result  of  this  mishap,  and  the  discovery  by  most  of  the  memben 
of  my  party  that  arctic  work  is  not  quite  a  picnic,  all  of  the  party, 
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•ioe[it  Zjee  and  m;  coloured  man  HenioD,  retnrned  in  1894  on  the  ship 
whioh  had  oome  np  for  ma.  With  them  returned  Mrs.  Feary  and  the 
little  girl  who  first  saw  the  light  in  the  white  north.  I  with  my  two 
compaDiona  remained  another  year.  I  was  aerioaely  handicapped,  for 
the  greater  part  of  my  material  had  gone  to  the  first  year's  work,  but  I 
bit,  aa  long  as  I  had  the  time,  that  I  must  make  the  attempt  again. 
Thei«  was  a  chance  that  I  might  saooeed.  Wintering  again,  I  started 
once  more  in  the  spring  of  1895.  All  my  pemmican  and  alcohol  were 
looked  np  in  Ihe  cache,  124  miles  from  the  edge  of  the  ice-cap,  so  I  had 
to  start  with  ships'  biacnit  and  tea,  frozen  Tenison  for  myself  and  party, 
frozen  walrus  meat  for  my  dogs.  Those  of  yon  who  have  had  experi- 
ence in  arctic  work  know  what  a  handicap  it  is  to  be  obliged  to  carry 


ftttiona  in  that  shape  for  your  party,  4  lbs.  of  fresh  meat  being  equiva- 
lent to  1  lb.  of  pemmican.  I  started  on  this  trip  on  April  1,  and  with 
Xte,  a>  a  resnlt  of  the  confidence  I  had  been  able  to  inspire  amocg  the 
S^kimo,  I  was  enabled  to  take  a  supporting  party  of  three  of  them  to 
**<x>on)pany  me  to  the  cache  and  return  from  there  alone,  while  we  kept 
on  in  the  effort  to  reach  Independence  bay,  I  felt  I  stood  an  even 
oKauoe  of  reaching  the  bay,  and  if  we  did  reach  it,  and  musk  oxen  were 
in  safBoient  abundance,  we  oonld  recuperate,  rest  awhile,  then  push  on 
to  accomplish  something  beyond  my  previous  work.  The  chance  was 
'Worth  taking, 

Ths  details  of  the  march  to  Independence  bay  it  is  not  necessary 
to  repeat  here.  When  we  started  on  this  journey,  we  knew  that  we 
were  relying  solely  upon  our  own  exertions  and  the  Almighty. 
Whatever  fortune,  ill  or  good,  awaited  us  in  or  beyond  the  heart  of 
the  "  Great  Ice,"  whatever  accident  or  mishap  befell,  there  would,  there 
conld,  bono  reaooing  party. 

During  my  journey  in  1891,  in  my  effort  not  to  make  any  more 
easting  than  was  absolutely  necessary,  I  was  repeatedly  turned  from 
my  ooozse  by  the  unexpected  penetration  of  the  glacier  basins  of  the 
No.  IIL— Maech,  1898.]  k 
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great  fjords  of  tlie  north-west  coast  of  Greenland  into  the  interior,  and 
in  this  way  experienced  miioh  delay  and  annoyance.  On  m;  return 
the  same  year,  I  went  well  into  the  interior  to  avoid  these  obstacles. 
In  this  I  succeeded.  With  two  routes  having  the  same  starting  and 
objective  points,  and  enoloeing  between  theu  an  elongated  elliptical 
area,  it  was  evident  that  an  intermediate  route  on  my  next  journey 
would  not  only  be  Bomewhat  shorter,  but  would  avoid  the  crevasBea  and 
steep  alopee  of  the  one  route  and  the  deep  soft  snow  of  the  other.  This 
I  found  to  be  the  fact,  and,  after  the  experience  of  the  upward  journey. 
I  was  able  to  modify  the  return  route  still  more,  with  the  saving  of  a 
few  miles  and  imjirovement  of  the  travelling. 


The  land  clouds  <>f  the  Independence  bayregion  were  visible  at  least 
100  miles  in  upon  the  ice-cap,  gradually  rising  above  the  snow  horiion 
as  we  approached.  When  we  reached  what  might  be  called  the  aotnal 
crest  of  the  ice-cap,  a  point  about  15  miles  from  the  edge,  where  it 
begins  to  elopo  down  rapidly  to  the  land,  and  I  could  make  out  the 
familiar  landiuarkB,  I  f<mnd  that  we  were  approaching  the  land  on  a 
course  about  o  milcB  east  of  that  on  which  I  had  descended  to  it  in  1 892. 
This  ditTfrenco  i>f  position  resulted  in  a  higher  elevation,  enabling  me 
to  look  over  the  eastern  edge  of  the  Academy  glacier  basin,  and  make 
out  the  Bnmmits  of  the  east  coast  land-ribbon  considerably  further  to 
the  south  than  I  had  seen  them  in  18f>2. 

At  this  time  it  was  entirely  clear  on  the  ice-cap  and  along  tho  inner 
edge  of  the  Independence  bay  land.  Further  out  was  a  heavy,  hazy 
stratum,  hanging  at  a  considerable  elevation  over  the  land,  beneath 
which  I  saw  due  north  of  us,  and  distant  apparently  75  or  100  miles, 
what  had  escaped  observation  owing  to  the  heavy  clouds  on  my  previous 
trip,  a  magnificent  mountain,  massive  in  form  and  heavily  butti«tM, 
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towering  in  savage  graiidcnr  far  above  the  iiitervGning  cliETe  and  ice- 
caps. Ap[iareiitly  it  was  twice  their  height ;  as,  however,  its  shape 
was  changing  under  the  mirage  effects  of  these  hif^h  latitades,  it  is  very 
likely  that  its  elevation  ivas  exnggemted  by  the  same  cause.  Inoreasing 
haziness  soon  hid  it  from  our  view ;  a  few  hoara  later  a  dull  veil  formed, 
entirely  blotting  out  the  sky,  clouds  sank  in  great  leaden  masses  on  tn 
the  land ;  the  ice-cap  took  on  a  ghastly  hue,  iiiid  short,  sharp  giists  of 
wind  followed  each  other  in  rapid  succession  down  the  alopes  of  the 
"  Qieat  loe,"  and  the  land  was  reached  in  the  midst  of  a  roaring  b1i;izard 
from  the  ice-cap,  which  confined  ufl  ujion  the  moraine  foi-  two  days. 
In  1«92  my  route  from  the  moraine  to  Navy  cliff  had  been  selected 


with  a  view  to  giving  mo  as  good  an  outlook  as  possible,  and  I  had 
travelled  intentionally  along  the  crest  of  the  mountains  which  bound 
the  Academy  glacier  on  the  west.  Xow  my  chief  object  was  to  get  the 
sledges  to  the  bay-ice  by  the  easiest  jiracticable  route,  and  this  meant 
following  the  valleys  of  the  strciuiia,  where  the  greatest  amount  of  snow 
was  to  be  found,  and  the  grade  certain  to  be  Tuorc  regular  and  gradual. 
For  this  reason,  during  our  work  upon  the  Indejiendence  bay  land, 
hunting  the  musk  ox  and  transporting  the  ijledges  and  equipment  to 
a  point  about  10  miles  north  of  Navy  cliff,  we  saw  only  the  slopes  of 
the  valleys  which  formed  our  road. 

The  details  of  our  return  juuniey  from  Independence  bay  it  is  not 
necessary  to  repeat  here.  Somewhat  recuperated  by  the  liberal  rations 
'if  ninsk-ox    meat,  men   and  dogs    fortunately  sbirted  on   the   return 
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journey  in  fairly  good  condition,  and  were  thus  enabled  to  make  the 
asoent  of  nearly  8000  feet  to  the  crest  of  the  "  Great  Ice." 

From  this  point  on,  a  practically  level  surface,  the  absence  of  stonoB, 
the  perfection  of  our  equipment,  and  the  use  of  every  expedient  known 
to  the  Eskimo,  or  which  our  own  ingenuity  could  devise,  to  decrease 
the  friction  of  our  sledges  and  increase  the  tractive  force  of  ourBelves 
and  dogs,  enabled  us  to  travel  at  speed  from  1^  to  2  miles  per  hour,  and 
to  continue  these  speeds  from  ten  to  twelve  hours  at  a  time,  dependisg 
upon  the  character  of  the  snow.  Any  sudden  or  increased  exertion, 
however,  would  invariably  be  followed  by  bleeding  at  the  nose,  and  a 
weakness  would  compel  us  to  stop  and  rest.  Fortunately  for  us,  no 
ice-cap  blizzard  occurred  during  the  return  march,  and  we  eventually 
reached  the  lodge  with  all  our  provisions  consumed,  and  one  dog  ont  of 
the  forty-one  with  which  we  started  at  the  beginning. 

While  this  journey  cannot  be  said  to  have  added  much  to  the  infor- 
mation gained  during  the  previous  trip  of  1892,  it  has  completed  the 
conquest  of  the  inland  ice,  and  has  shown  that,  with  the  proper  supplies 
and  the  right  kind  of  men,  Greenland  can  be  crossed  with  safety  at  any 
point  in  a  single  summer. 

Had  the  discoveries  of  the  first  journey  across  the  ice-cap  from  Whale 
sound  to  Independence  bay  been  combined  with  the  perBeYecuioe  and 
the  determination  under  the  most  serious  handicaps  of  the  teoood 
journey,  the  combination'  would,  I  believe,  have  been  facile  friMp 
among  all  arctic  journeys. 

There  are  numerous  points  of  the  utmost  interest  in  conaeotuBlrift 
the  inland  ice  of  Greenland,  which  the  limits  of  the  evening  will  BOi 
permit  me  to  touch  upon.     A  comparison  of  the  four  profiles  lirtiPWn 
Whalo  sound  and  Independence  bay  is  very  interesting,  and  bring!  Olt 
the  relief  of  the  "  Great  Ice  "  in  a  very  clear  manner,  showing  it  iinillf 
a  very  much  flattened  mountain  system  in  ice,  with  its  main  IwwHwf^ 
its  radiant  spurs,  and  its  intermediate  valleys.     The  first  journey  tris 
near  enough  to  the  ice  to  cross  the  great  basins  of  exudation,  if  I  may 
use  the  term,  and  their  intermediate  devise,  and  the  profile  showB  a 
succession  of  ups  and  downs,  like  those  of  a  railroad  located  along  the 
foothills  of  a  mountain  system.     The  profile  of  the  return  journey  of  the 
same  year  shows  but  one  depression,  and  that  in  the  Humboldt  basin. 
The  profiles  of  the  two  journeys  of  1895  are  ideal  in  that  they  show  a 
rapid  ascent  from  Bowdoin  bay  to  the  surface  of  the  central  ice-mass, 
and  then  a  gradual  radiant  along  the  western  slope  of  the  continental 
divide  till  tho  summit  is  reached  about  180  miles  from  Independence 
bay,  when  the  descent  is  rapid  to  the  edge  of  the  ice.     That  the  crest  of 
the  Greenland  continental   ice  divide  is  east  of  the  country's  median 
line  there  can  bo  no  doubt.     Where  it  is  crossed  on  the  way  to  Inde- 
pendence bay,   it   is   trending   away  to  the  north-west   and  rapidly 
decreasing   in   altitude,  to  lose  itself  in   the  landward^slopes  of  tl^ 
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"Great  Ice"  near  the  couvcrgence  of  Victoria  inlet  and  the  uorlh-west 
coaat.  From  this  contineutal  divide  extend  epura  into  the  Cape  York 
peninsula,  Fmdhoe  Land,  Washington  Land,  Hall  Land,  etc.,  and 
between  these  divides  are  the  enormoua  basins  which  feed  the  glaciers 
of  Helvitle  bay,  IngleGeld  gulf,  Kane  basin,  Petermann  and  Sherard 
Osbom  fjords. 

There  is  onethingof  special  interest  to  the  glacialist — the  transporta- 
tion of  snow  on  the  ice-cap  by  the  wind.  No  one  who  has  not  been  there 
can  have  any  conception  of  its  magnitude.    The  wind  is  always  blowing. 


S  and  blowing  almost  always  on  lines  which  would  be  gravity  lines  from 
'  the  interior.  I  The  regularity  of  the  winds  of  the  "  Great  Ice  "  of  Green- 
land, aa  I  have  found  them  during  an  actual  sojourn  of  over  aevcu  months 
upon  the  ice-cap  and  vtsits  to  it  of  greater  or  less  duration  in  every  month 
of  the  year,  is  phenomenal.  |  Eicept  during  atmospheric  disturbances  of 
exceptional  magnitude,  which  cause  storms  to  sweep  aoross  the  country 
Against  all  ordinary  rules,  the  direction  of  the  wind  of  the  "  Great  Ice" 
of  Greenland  is  inTariably  radial  from  the  centre  outward,  normal  to  the 
nearest  part  of  the  ooast-land  ribbon.  So  steady  is  this  wind,  and  so 
closely  does  it  adhere  to  this  normal  course,  that  I  can  liken  it  only  to 
tlte  flow  of  a  sheet  of  water  descending  the  slopes  from  the  central 
interior  to  the  coast.     The  direction  of  the  nearest  land  is  always 
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easily  determinable  in  this  way.  The  neighbourhood  of  great  fjordi 
is  always  indicated  by  a  change  in  the  wind's  direction ;  and  thi 
crossing  of  a  divide,  by  an  area  of  calm  or  variable  winds,  foUowec 
by  winds  in  the  opposite  direction,  independent  of  any  indications  o 
the  barometer.    ' 

The  opinion  has  been  forced  i]i>on  me  that  the  wind,  with  its  tram 
porting  effect  upon  the  loose  snow  of  the  ice-cap,  must  be  counted  as  on 
of  the  most  potent  factors  in  preventing  the  increase  in  height  of  th 
ice-cap — a  factor  equal  perhaps  to  the  combined  effects  of  evaporatior 
•^  littoral  and  subglacial  melting,  and  glacial  discharge.  I  have  walk» 
■  for  days  in  an  incessant  sibilant  drift  of  fl3ring  snow,  rising  to  th 
height  of  the  knees,  sometimes  to  the  height  of  the  head.  If  the  win 
becomes  a  gale,  the  air  will  be  thick  with  the  blinding  drift  to  a  height  c 
100  feet  or  more.  I  have  seen  in  the  autumn  storms  in  this  region,  ronn 
an  amphitheatre  of  some  15  miles,  snow  pouring  down  in  a  way  tlui 
reminds  one  of  Niagara.  When  it  is  remembered  that  this  flow  of  th 
atmosphere  from  the  cold  heights  of  the  interior  ice-cap  to  the  lowe 
land  of  the  coast  is  going  on  throughout  the  year  with  greater  or  let 
intensity,  and  that  a  fine  sheet  of  snow  is  being  thus  carried  beyon 
the  ice-cap  to  the  ice-free  land  at  every  foot  of  the  periphery  of  tb 
ice-cap,  it  will  ]>erhaps  be  seen  that  the  above  assumption  is  not  ezoe 
sive.  I  feel  confident  that  an  investigation  of  the  actual  amount  * 
this  transfei*  of  snow  by  the  wind  is  well  worth  the  attention  of  8 
glacialists. 

One  of  the  results  of  the  1893-95  expedition  was  the  location  of  tl 
mysterious  "Iron  mountain"  of  Melville  bay.     When  in  1818  Sir  Jol 
lloss  discovered  the  existence  of  the  Cape  York  Eskimo,  he  found 
their  possession  native  iron.     That  iron,  when  brought  home,  was  fom 
to  contain  nickel,  and  it  was  supposed  to  be  of  meteoric  origin,  nn 
later  the  so-called  Nordenskjold  irons  were  found  to  be  telluric,  n 
meteoric,  and  it  was  then  assumed  that  this  northern  iron  must  also  ue 
telluric.     Various  efforts  were  made  to  discover  this  "  Iron  mountain," 
but  I  was  fortunate  in  being  the  first  white  man  to  locate  it,  which  I 
did  in  1K94.    Starting  from  my  headquarters  on  the  north  side  of  Ingl»> 
field  gulf  with  an  Eskimo  guide,  and  following  into  Melville  bay  for 
some  34  miles,  I  found  the  Iron  mountain  to  be,  not  a  mountain,  bat 
three  great  ingots  of  meteoric  iron,  one  weighing  about   1000  lbs., 
another  6000  lbs.,  the  weight  of  the  other  indeterminable. 

The  Eskimo  legend  in  regard  to  these  masses  is  that  they  were 
originally  an  Innuit  or  Eskimo  woman,  who  for  some  impropriety  had 
been  thrown  out  of  high  heaven,  and,  with  her  dog  and  tent,  had  landed 
in  that  inhospitable  region.  The  6000-lb.  mass  was  the  woman.  This 
was  the  one  from  which  the  Eskimos  have  obtained  their  iron  supplies 
for  generations.  Heaven  seems  to  have  taken  pity  on  these  isolated 
people,  and  sent  them  these  masses  of  pure  soft  iron  to  enable  the  entire 
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tribe  to  pass  from  the  stone  age  to  the  iron  age.  Without  that  there 
was  no  possible  means  by  which  they  could  obtain  metal,  any  more  than 
yon  or  I  could  obtain  something  from  the  planet  Mars ;  and  one  of  the 
most  striking  points  in  proving  the  intelligence  of  these  people  is  the 
fact  that  they  noted  that  these  great  masses  were  different  from  any 
other  substance  round  them,  discovered  their  valuable  oharaoteristics, 
and  devised  means  of  utilizing  those  characteristics.  Two  of  these 
masses  I  brought  back  in  1895.  In  1896  I  went  back  with  my  steamer 
with  the  idea  of  removing  the  third,  my  appliances  in  1895  having 
been  insufficient ;  but,  though  successful  in  ripping  it  out  of  its  frozen 
bed,  and  moving  it  something  like  a  quarter  of  a  mile  to  the  edge  of  the 
shore,  before  I  could  get  it  embarked,  the  Melville  bay  ice  began  driving 
in,  and  I  was  forced  to  take  my  ship  out  as  quickly  as  I  could  to  prevent 
her  being  crushed.  In  1897  I  made  another  attempt,  and  succeeded  in 
embarking  the  huge  mass  and  transporting  it  to  New  York,  where  it 
now  lies.  The  dimensions  of  the  largest  mass  are  approximately 
12  feet  X  8  feet  x  6  feet,  and  the  estimated  weight  something  like  90 
tons. 

Returning  in  1895,  feeling  that  the  capabilities  of  the  Greenland  ice 
were  practically  exhausted,  I  formulated  a  plan  for  further  work,  in  ease 
the  problems  of  the  north  had  not  been  solved  by  the  time  I  returned. 

Immediately  after  my  return  it  would  have  been  premature  to  have 
presented  any  project  for  further  arctic  exploration  with  two  magnificent 
expeditions  still  in  the  field,  those  of  Jackson  and  Nansen. 

With  the  return  of  Jackson  and  Nansen,  bringing  the  news  that 
Franz  Josef  Land  was  not  the  southern  terminus  of  an  arctic  continent, 
but  an  archipelago  of  comparatively  limited  extent ;  and  that  the  Fram, 
in  her  three  years'  drift  through  the  Siberian  segment  of  the  polar 
basin,  had  seen  no  land,  I  felt  that  the  time  was  ripe  for  the  presentation 
of  my  plan  for  further  work.     I  believed  that  the  ])racticaldemon8tratioD 
of  the  non-existence  of  land  of  any  considerable  extent  in  the  Siberian 
segment  of  the   polar  basin  practically  eliminated   that  region   from 
further  consideration  as  a  possible  means  of  reaching  the  pole.     The  land~ 
lying  north  of  main  Greenland  remained  the  most  northerly  known  land^ 
on  the  face  of  the  globe,  and  it  could  now  be  said  that  th^  route  aloD^ 
the  north-west  coast  of  this  land,  with  terra  firma  for  a  base,  was  noWt 
merely  the  most  practicable  route,  but  that  it  was  the  only  practicable 
route  by  which  to  reach  the  yet  unsealed  apex  of  the  Earth,  the  nortli^ 
pole.     Acting  upon  this  belief,  my  theory  was  to  proceed  with  my  ship^ 
to  Whale  sound,  take  on  board  eight  or  ten  of  the  most  effective  youo^* 
men  of  my  Eskimo  (I  know  every  man,  woman,  and  child  in  the  trib^ 
and  their  peculiarities),  the  most  loyal  and  energetic,  with  their  wives^ 
their  dogs,  their  tents  and  sledges,  their  canoes,  weapons,  and  imple- 
ments— all   their  belongings,  in  fact — transport  them  to  the  £artbe6t 
possible  point  to  which  I  could  take  my  ship,  making  Sherard  Osbom 
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fjord  my  objective  point  There  I  would  land  with  my  people  and 
supplies  and  establish  a  colony,  a  settlement  which  would  be  normal,  just 
like  any  other  Eskimo  settlement,  except  that  it  would  be  200  or  300 
miles  farther  north.  The  environments  and  conditions  of  life  would  be 
practically  the  same,  and  my  Eskimo  would  feel  at  home.  Establishing 
my  settlement  there,  I  shall  send  my  ship  back. 

As  soon  as  she  has  left,  aud  the  ice  has  frozen  sufficiently  for  my 
purpose,  I  shall,  with  the  assistance  of  the  Eskimo,  begin  transporting 
my  supplies  by  comfortable  stages  north-^ast  along  the  coast,  shifting 
my  village  ahead  from  time  to  time,  until  with  the  return  of  the  sun  in 
the  spring  I  should  hope  to  be,  with  my  people  and  a  large  depot  of 
supplies,  at  the  most  northerly  point  of  the  land,  wherever  that  may  be. 
We  know  the  land  here  extends  beyond  83°  24';  it  is  very  likely  it 
reaches  to  85°  N.  In  February,  or  perhaps  in  March,  I  shall  start  with 
two  or  three  still  further  selected  people,  the  best  of  those  I  have  taken, 
with  me,  my  best  teams  of  dogs,  with  specially  constructed  sledges, 
everything  in  the  way  of  supplies  and  equipment  refined  to  the  minimum 
limit,  and  shall  endeavour  to  make  the  distance  from  there  to  the  pole 
and  back  again.  By  some  it  is  called  a  dash ;  I  do  not  believe  in  the 
term  myself,  and  yet,  if  it  is  unbroken  ice,  it  must  be  accomplished,  if 
it  is  accomplished  at  all,  in  a  continuous  journey.  It  may  take  three 
or  four  months,  and  the  magnificent  experience  of  Nansen,  as  well  as 
my  own,  shows  that  there  are  no  insuperable  difficulties  in  keeping  a 
party  in  the  field  for  that  length  of  time.  In  other  words,  the  pro- 
gramme is  to  secure  every  luile  of  advance  just  as  far  as  there  is  land, 
and  then  attempt  to  accomplish  the  remaining  distance  in  one  effort. 
In  case  the  conditions  are  unfavourable  or  impracticable  the  first  season, 
I  shall  return  to  my  Eskimo  village,  winter  there,  and  start  again  the 
next  spring ;  and  if  the  conditions  are  not  favourable  the  second  year, 
come  back  for  the  winter  and  start  again,  and  again.  I  believe  that  at 
any  point  in  the  arctic  regions,  at  one  time  or  another,  at  one  season 
or  another,  the  door  is  open  or  can  be  opened,  and  the  man  who  is  in 
readiness  and  waiting  for  the  favourable  opportunity  can  get  where  he 
wants  to.  When  an^  expedition  goes  north  for  one  or  two  years  only 
it  may  not  find  the  favourable  opportunity ;  but  if  it  can  stay  the  four 
or  five  years  which  I  am  prepared  to  stay  if  necessary,  some  time  in  that 
period  the  favourable  occasion  is  sure  to  come,  and  the  door  will  be  open 
or  can  be  pushed  open.  On  my  return  from  the  northern  trip,  or  in  the 
interim  between  successive  attempts,  I  should  endeavour  to  complete 
the  geographical  features  and  characteristics  of  the  northern  land  and 
the  north-west  coast  of  Greenland,  and  endeavour  also  to  fill  in  the 
outline  of  the  east  coast  down  to  Cape  Bismarck;  in  other  words,  to 
complete  the  delineation  of  the  land-masses  of  this  section  of  the  arctic 
basin.  Then  I  shall  retrace  my  steps  along  the  north-west  coast  to  my 
original  base  at  Sherard  Osborne  fjord.     From  here  I  shall  return  in 
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my  ship,  if  she  succeeds  in  efftioting  the  connection ;  otherwise  I  shall 
ascend  to  the  ice-cap  from  the  head  of  Sherard  Osborne  or  Peter- 
luann  fjord,  and  take  the  route  with  which  I  am  so  familiar,  across 
the  inland  ice  to  Whale  sound,  where  my  ship  can  reach  me  without 
difficulty. 

Such,  in  brief,  is  my  project  for  the  proposed  work,  and  I  must  say> 
though  perhaps  I  am  egotistical,  that  it  does  seem  to  me  as  if  the  con- 
ditions were  favourable.  Experience  counts  for  a  great  deal  in  arctic 
work.  Success  in  arctic  navigation  is  the  result  of  that  definite,  detailed 
knowledge  of  coasts,  winds,  tides,  and  ice,  the  same  kind  of  knowledge 
for  each  step  of  the  voyage  that  a  harbour  pilot  has.  You  must  know 
what  the  effect  of  a  given  wind  is  uj)on  the  ice  at  any  point  along  the 
coast,  the  effect  of  the  ebb  and  flood  tide,  as,  knowing  these  things,  you 
can  2>ut  your  ship  through  with  safety,  or  keep  her  out*  until  a  favour- 
able time  comes.  I  feel  that  I  have,  in  the  last  five  or  six  years  of  my 
life,  obtained  a  knowledge  of  some  of  these  details  of  arctic  work,  and 
outside  of  all  that  is  the  fact  of  my  utilization  of  the  Eskimo.  You 
will  agree  with  me  that  there  can  be  no  human  beings  on  the  face  of 
the  globe  better  adapted  to  form  the  rank  and  file  of  an  arctic  party 
than  members  of  their  little  tribe,  the  most  northerly  people  in  the 
world,  whose  fathers  and  grandfathers  and  great-grandfathers  before 
them  have  lived  in  that  very  region.  They  know  all  the  possibilities 
and  all  the  hostilities  of  their  frozen  home,  and  know  how  to  take  care 
of  themselves.  Further,  they  have  confidence  in  me  and  regard  me  as 
a  friend,  and  would  travel  with  me,  and  starve  with  me  should  it  be 
necessary.  I  feel  that,  with  an  expeiienced  surgeon  and  2)erhap8  one 
other  white  man,  and  that  material  from  which  to  recruit  the  rank 
and  file  of  my  party,  it  would  come  near  being  an  ideal  i>arty  for 
arctic  work. 

The  question  has  frequently  been  asked  me.  What  do  I  expect  to 
find  north  of  Greenland  ?  I  don't  expect.  My  object  is  to  try  and  find 
out.  The  matter  of  possible  opposing  current  comes  up.  I  can  touch 
only  briefly  on  that.  Wo  know  the  strong  southerly  setting  current 
along  the  east  coast  of  Greenland.  That  current  must  have  been 
diverted  by  something,  and  it  must  be  land  more  or  less  dense  to  the 
north  of  main  Greenland.  Then  the  query  arises.  Why  should  I  not 
find  just  the  same  ice  as  other  explorers  have  found  ?  Undoubtedly  I 
shall ;  yet,  from  what  I  have  seen  of  arctic  ice,  I  am  convinced  that 
particularly  rough  ice  is  apt  to  occur  in  areas.  These  areas  may  be  of 
considerable  extent,  50  or  100  miles  across,  but,  with  an  opportunity 
for  reconnaissance,  a  way  can  be  found  around  them  on  comparatively 
smooth  ice,  and  the  area  of  rough  ice  avoided  by  a  detour. 

Such  is  the  brief  outline  of  my  past  work  and  future  plans.  In 
regard  to  the  latter,  it  gives  me  pleasure  to  say  that  already  the  pre- 
liminaries  are    effected.     While    north   last    summer    I    selected    the 
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Eskimo  for  my  colony,  gave  them  their  iDstnictions,  and  they  are 
preparing  for  my  return,  the  funds  and  time  for  my  work  are  assured^ 
and  I  shall  start  late  next  July. 

I  thank  you  for  your  cordial  interest  and  attention. 


Before  the  reading  of  the  paper,  the  Pbesident  said  :  At  last  we  have  Lieut. 
Peary  amongst  us.  He  has  heen  promising  to  come  over  here  for  the  last  five  years, 
I  think,  but  he  has  always  been  prevented  by  the  exigencies  of  work  in  the  arctic 
r^ons.  He  has  given  us  very  good  excuses  indeed  for  not  coming.  However,  now 
that  we  have  him  here,  I  feel  quite  sure  that  this  meeting  will  give  him  a  hearty 
and  cordial  welcome.    I  will  now  call  upon  Lieut  Peary. 

After  the  reading  of  the  paper,  the  Pbesident  said :  I  think  I  must  first  con- 
gratulate Lieut.  Peary  on  having  been  listened  to  by  the  audience  with  greater 
interest  than  I  have  ever  seen  la  this  hall.  You  have  Sir  Leopold  M'Glintock 
before  you,  who  could  tell  you  something  about  the  route  you  are  about  to  take ; 
Sir  Erasmus  Ommanney,  Sir  Allen  Young,  Dr.  Neale,  Mr.  Jackson,  and  at  least  half 
a  dozen  other  arctic  explorers.  I  see  also  very  eminent  naturalists.  Prof.  Bonney,  Mr. 
Blanford,  Mr.  Sclater,  and  others.  They  would  all  have  liked  to  have  joined  in  the 
discussion  of  this  subject,  but  I  am  afraid  it  is  too  late  to  expect  a  long  discussion. 
We  shall,  however,  he  pleased  to  hear  a  few  words  from  Sir  Leopold  M'Clintock. 

Admiral  Sir  Leopold  M'Glintock  :  My  first  duty  is  to  thank  our  President  for 
allowing  me  this  opportunity  of  expressing  my  admiration  of  the  good  work  per- 
formed by  Lieut.  Peary,  his  wonderful  endurance,  and  his  wonderful  perseverance 
in  carrying  out  the  exploration  he  has  brought  so  far  to  complete  success.  I  have 
only  to  express  at  this  late  hour  my  hope,  in  which  I  am  sure  every  one  will  join, 
that  he  may  be  thoroughly  successful  in  his  next  arctic  expedition. 

The  President:  Lieut.  Peary  is,  without  exception,  the  greatest  glacial 
traveller  in  the  world.  He  is  also  far  and  away  the  greatest  dog-sledge  traveller  in 
the  world,  as  regards  rapidity  and  distance.  The  important  work  he  has  done,  the 
discoveries  he  has  made,  are  patent  to  you  all.  He  has  found  out  a  mystery  of 
centuries — a  mystery  even  alluded  to  by  the  great  Lord  Burleigh :  he  has 
found  out  the  termination  of  the  Greenland  glaciers.  By  what  means  he  has  done 
this  you  have  heard,  and  he  has  illustrated  what  he  has  done  by  the  most  beautiful 
pictures  that  we  have  ever  seen  on  that  sheet.  Great  though  that  work  has  been,  I 
cannot  help  alluding  to  another  piece  of  work  which  I  look  upon  as  almost  as  great 
— that  is,  the  salvation  of  the  Arctic  Highlanders.  When  I  went  with  Sir  Erasmus 
Ommanney  in  the  Assistance  amongst  these  people,  we  found  them  with  sledges, 
but  without  any  means  of  catching  the  walrus,  except  their  arms,  to  fight  with  them 
on  the  edge  of  the  ice.  They  had  no  canoes,  no  guns,  but  most  remarkable-looking 
knives,  which  they  cut  from  these  marvellous  aerolite  boulders,  which  Lieut.  Peary 
has  discovered*  The  Arctic  Highlanders  would  probably  have  died  out  if  they  had 
been  left  alone.  Lieut.  Peary  has  provided  them  with  the  means  of  catching  their 
food  by  going  out  to  sea  in  canoes.  He  has  provided  them  with  the  means,  which 
they  never  had  before,  of  catching  the  reindeer ;  and  they  are  now,  as  he  has  told 
you,  certainly  since  1850,  increasing  in  population.  I  concur  with  him  that  one 
of  the  most^nteresting  points  in  his  projected  journey  is  the  company  of  this  most 
interesting  people — the  only  people  in  the  world  who  are  completely  pure  in  blood 
and  completely  isolated.  Lieut.  Peary  tells  us  that  he  has  made  a  census  of  them. 
He  knows  every  man  and  woman  and  child,  and  all  their  names  and  relationships 
to  each  other,  and  their  fathers  back  to  their  great-grandfathers  and  grandmothers. 
I  think  that  the  salvation  of  that  people  is  a  great  feather  in  the  cap  of  Lieut. 
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Peary,  and  I  think  he  well  deserves  the  devotion  and  loyalty  that  he  has  secured 
from  them. 

Tou  will  wish,  I  am  certain,  to  pass  by  acclamation  a  vote  of  thanks  to  Lieut. 
Peary  for  this  most  interesting  account  of  his  journeys,  and  for  the  extremely 
beautiful  illustrations  he  has  provided  to-night.  Tou  will  also  wish  to  pass  an 
expression  of  your  earnest  wish  that  he  may  be  successful  in  the  grand  undertaking 
before  him,  and  which  he  has  sketched  out  to  you.  I  have  to  express  to  yon, 
Lieut.  Peary,  the  thanks  of  the  meeting  for  your  paper  and  illustrations. 

Lieut.  Peary  :  I  can  only  say  I  thank  you  sincerely  for  your  appreciatiye  interest. 
I  felt  from  the  first  we  were  in  sympathy  ;  I  know  it  now.  I  thank  you  for  yonr 
vote  of  thanks. 


FOUR  YEARS'  TRAVEL  IN  CENTRAL  ASIA,* 

By  Dr.  SVEN  HEDIN. 

In  such  a  short  lecture  as  this,  it  is  no  easy  task  to  give  even  the 
outlines  of  a  journey  of  research  which,  during  three  and  a  half  years, 
led  us  in  innumerable  bends  and  turns  from  the  one  end  to  the  other 
of  the  greatest  continent  of  the  world,  to  give  an  account  of  the  results 
gained  and  the  observations  made  in  different  branches  of  science,  or 
to  describe  the  varying  adventures  to  which  a  traveller  cannot  help 
being  exposed  on  such  a  journey.  I  therefore  beg  you  kindly  to  make 
allowance  for  the  brevity  to  which  I  am  compelled,  and  for  the  gaps 
which  must  necessarily  occur  on  account  of  my  dwelling  on  points  of 
general  interest.  Thus  I  pass  over  the  journey  through  the  Kirghiz 
steppes  and  across  Tashkend  to  Margilan. 

After  having  crossed  the  Pamirs  in  the  winter  and  spring  of  1894, 
I  undertook,  in  the  summer  and  autumn  of  the  same  year,  my  first 
excursion  to  Eastern  and  Central  Pamir,  taking  Kashgar  as  starting- 
point;  in  the  spring  and  summer  of  1895,  a  journey  through  the  Takla- 
Makan  desert  and  the  north  of  Eastern  Turkistan ;  and  in  the  summer 
and  autumn  of  the  same  year,  finally  a  third  excursion  to  the  Eastern 
and  Southern  Pamirs.  In  the  same  way,  I  afterwards  made  Khotan  my 
basis  of  operation,  starting  from  this  place  in  the  beginning  of  1896  on 
my  long  journey  around  Eastern  Turkistan  and  to  Lob-nor,  and  when 
I  left  Khotan  at  the  end  of  June,  1896,  I  had  "burnt  my  ships"  in 
earnest,  out  oflf  all  possible  connections  with  the  Occident,  and  given  up 
all  hopes  of  renewing  this  connection  before  I  had  reached  Peking  in 
the  far  East. 

It  was  a  hard  campaign  which  was  begun  on  February  23,  1894, 
when,  with  a  caravan  of  twelve  horses  and  four  men,  I  left  Margilan 
to  cross  the  snow-covered  Pamirs  by  the  tortuous  mountain-path  leading 


*  Read  at  the  Boyal  Geographical  Society,  November  22,  1897.    Map,  p.  332. 
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Acroes  steep  rocks,  across  rivers  and  gravel-pyramids,  up  through  the 
IsfEdram  transverse  valley  to  the  crest  of  the  Alai  range.  The  first 
stages  were  easy,  but  higher  up  we  cross  the  river  time  after  time  on 
trembling  wooden  bridges.  The  valley  is  narrow  and  picturesque ;  the 
silence  is  only  disturbed  by  the  shrill  commands  of  the  men,  which 
^▼e  a  ringing  echo  against  the  perpendicular  rocky  walls,  and  by  the 
]*oar  of  the  river  below  us.  The  caravan  proceeds  slowly  up  the 
dangerous  path,  which,  scarcely  a  foot  wide,  runs  along  the  very  verge 
of  the  precipice.  Still  higher  up,  the  path  was  covered  with  a  smooth 
sheet  of  ice,  and  sloped  towards  the  brink  of  the  yawning  gulf.  The 
first  horse  was  led  by  a  Kirghiz,  who  was  well  acquainted  with  the 
i^ay ;  but  it  slipped,  slid  down  the  sloping  path,  passed  over  the  verge, 
turned  several  somersaults  in  mid-air,  and  was  crushed  on  the  slate 
in  the  bottom  of  the  valley.  Such  smooth  ice-coverings  became  quite 
usual  higher  up,  and  we  were  obliged  to  cut  steps  in  the  ice  with  spades 
and  picks,  and  then  strew  sand  on  the  steps.  This  took  time.  It  got 
dark,  and  only  the  stars  lit  up  the  wild  landscape  with  their  pale  light. 
The  horses  were  led  in  single  file.  We  slid,  crept,  and  dragged  ourselves 
along  the  edge  of  the  precipices.  After  enormous  exertions,  we  reached, 
a  few  days  later,  the  crest  of  the  Alai  chain,  in  the  Tengis-bai  pass, 
12,600  feet  high,  where  the  snow  lay  deep.  The  view  from  this  point 
is  delightful ;  we  are  surrounded  by  snow-covered  ridges  in  all  direc- 
tions, but  in  the  south-east  we  see  in  the  distance  the  Trans-Alai  range, 
with  peaks  which  disappear  in  the  clouds,  and  snow-fields  of  dazzling 
whiteness. 

The  Tengis-bai  is  one  of  the  boundary-marks  between  the  river 
districts  of  Sir-daria  and  Amu-daria.  The  southern  slope  is  also  steep, 
«nd  we  rode  across  one  fresh  avalanche  after  another.  One  of  the 
largest,  which  was  over  400  yards  wide,  had  fallen  the  day  before,  and 
the  Kirghiz  congratulated  us  on  having  escaped  its  fury.  The  day 
after  we  had  passed  Tengis-bai,  there  was  a  violent  snow-buran,  and 
if  we  had  been  belated  one  day,  we  should  doubtless  have  all  been 
lost  in  the  pass.  Tengis-bai  has  given  many  a  Kirghiz  a  nameless 
grave. 

During  the  whole  march  through  the  Alai  valley  we  had  deep  snow, 
and  were  obliged  to  have  four  camels  led  in  front  of  us  to  tramp  down 
a  path  through  the  snowdrifts  for  the  horses.  Once  we  were  stopped  by 
a  gulley  about  150  yards  wide,  in  which  the  snow  had  drifted  to  a 
depth  of  10  feet.  We  could  not  cross  except  by  haviog  the  Kirghiz 
spread  felt  mats  on  the  snow  and  letting  the  horses  walk  on  the  mats, 
which  were  moved  forwards,  the  one  after  the  other,  until  we  at  last 
reached  the  other  side  after  many  difficulties.  The  cold  was  severe,  and 
the  temperature  f ank  on  March  6,  at  Urtak,  to  30°  below  zero  Fahrenheit, 
while  we  were  not  able  to  get  up  the  temperature  in  the  tent  higher 
than  24*8°  below  zero,  although  the  tent  was  full  of  Kirghiz. 
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In  the  Alai  valley,  about  250  yards  from  Kipcbak,  Kirghiz 
pass  the  winter.  Near  the  end  of  May,  when  a  rich  growth  of 
grass  succeeds  the  snow,  there  is  life  in  the  valley.  All  the  rich 
Kirghiz  of  Ferghana  then  come  here  with  their  herds,  and  make  their 
^'  yeilaus,"  or  summer  camps,  on  the  banks  of  the  Eisil-su.  They  then 
perform  their  "  baygas,"  or  games  on  horseback,  invite  each  other  to 
feasts,  celebrate  marriages,  and  enjoy  their  summer  in  every  possible 
way. 

The  climate  has  also  its  peculiarities — the  sun  burns  one  in  the  face 
on  one  side,  while  on  the  other  one  is  near  freezing.  At  midday  on 
March  5  the  thermometer  showed  in  the  shade  14^  Fahr.,  but  the  in- 
sulated thermometer  showed  126°.  A  range  of  100°  in  six  hours  are 
very  usual  during  the  winter.  The  lowest  temperature  which  I  observed 
was  on  the  night  of  March  10  at  Koksai,  namely,  —36 '6°  Fahr.  After 
the  skin  has  changed  a  few  times,  the  face  becomes  copper-coloured,  and 
as  tough  and  dry  as  parchment.  Moist  food  dries  up  to  stone,  preserves 
freeze  to  chunks  of  ice.  The  greatest  danger  in  crossing  the  Pamirs  during 
winter  is  the  snow-burans.  If  the  caravan  is  overtaken  by  one  of  these 
burans,  it  is  necessary  to  keep  close  together,  for  if  any  are  separated 
from  the  main  body,  it  is  impossible  for  them  to  make  themselves  heard 
above  the  howling  of  the  storm  either  by  shouting  or  firing  oflF  rifles, 
and  they  are  lost  and  freeze  to  death.  Thus  we  always  camp  when  the 
storm  comes  on. 

Crossing  the  Kisil-art  pass  in  the  Trans-Alai  mountains,  we  reached 
the  Great  Kara  Kul  on  March  10.  For  two  days  we  marched  across  its 
ice-covered  surface,  and  I  sounded  its  depth  in  seven  places,  and  found  it 
to  be  at  the  most  750  feet  deep  in  the  western  basin.  In  the  Mos-kol 
valley  we  found  two  very  peculiar  ice-volcanoes,  which  were  formed  by 
spring  water  oozing  oat  of  the  ground  and  freezing  in  layers,  one  of 
these  being  16  feet,  and  the  other  26  feet  high. 

On  March  16  we  rode  in  a  blinding  snowstorm  across  the  Ak  Baital 
])ass,  and,  two  days  later,  down  through  the  Murgab  valley  to  the 
little  Eussian  fort,  Pamirski  post,  where  the  Russian  flag  waves  over  the 
roof  of  the  world.  Here  I  was  very  politely  received  by  six  officers  and 
160  Cossacks,  and  had  a  pleasant  rest  after  all  my  hardships. 

On  April  7  we  broke  up  again,  and  rode  across  Hang  Kul  to  the 
Ohugatai  pass,  where  we  cross  the  Chinese  frontier.  We  had  five 
days'  marches  to  the  frontier  fort,  Bulun  Kul,  where  Yan-darin  was 
the  commander.  Wild  reports  in  regard  to  my  approach  were  already 
circulating  here.  It  was  said  that  I  was  escorted  by  sixty  Cossacks 
armed  to  the  teeth ;  my  tent  was  surrounded  at  night  by  Chinese 
guards;  they  even  insisted  upon  opening  the  chests  containing  my 
luggage  and  j^ro visions,  in  order  to  be  sure  that  I  was  not  smuggling 
Kussian  soldiers  across  the  frontier  in  them ;  and  the  Kirghiz  were 
forbidden  to  supply  me  with  mutton  and  other  necessary  articles.    After 
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many  "  ife  "  &nd  "  ands,"  I  was  given  permission  to  vialt  Muetagli'Sta. 
I  had  only  time,  however,  to  do  Bome  preliminary  work,  when,  after  an 
attempt  to  ascend  the  mountain  which  was  fruatiated  by  a  snowstorm, 
I  was  attacked  by  inflammation  of  the  eyes,  which  compelled  me  to 
hurry  back  to  Easfagar.  During  the  summer  and  autumn  of  1894  I  oon- 
tioued  .my  researches  in  Eastern  Famir;  but  I  will  pass  by  them  in 
aileoco,  in  order  to  say  a  few  words  about  tho  magnificent  mountain 
"which  BO  captivated  niv  interest. 

As  Mount  Demavend  plays  an  important  part  in  the  popular  fancy  of 
ihe  Persians,  so  in  the  eyes  of  the  Kirghiz  does  Mustagh-ata,  ua  it  is 
enveloped  in  a  mysterious  shimmer,  and  is  clad  in  a  variegaied  mantle  of 


fantaatic  traditions  and  l<-genda.  They  look  upon  Miistagh-ata  as  a  holy 
mountain — a  mtuar,  or  ;;rave  of  saints — where  seventy-two  saints  are 
buried,  and  among  them  pluses  and  Ali.  They  tetl  that  only  an  old  i$chati, 
or  holy  man,  hod,  in  ancient  tiiiiO!',  ascended  to  the  top  of  this  mountain, 
where  he  found  in  a  garden  a  white  camel  and  old  men  in  white 
garments  and  with  long  white  beards;  and  tbey  believe  firmly  that 
there  is  a  city,  which  they  call  Yanaidar,  whose  iuhabit.int8  are  abso- 
lutely happy  and  possess  all  the  enjoyraenis  of  life;  where  a  jierpetual 
B]>ring  prevails,  where  the  gardens  always  bear  fruit,  and  where  the 
women  are  beautiful  and  never  grow  aged.  They  declared  that  the 
mooDtain  could  not  be  ascrended,  abysses  and  acclivitous  slopes  pre- 
"vendng   any  progress,  the    clilfs   being   covered   by   ice   as   bright   ss 
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il;   and  the  wind — the  sole  master  of  the  region — would  sweep 

away  like  grains  of  sand,  we  were  to  attempt  to  set  the  giant  at 
Aance. 

Like  a  mighty  outpost  against  the  Central  Asian  desertSy  the  Mus- 
igh-ata,  one  of  the  highest  mountains  of  the  world,  and  surely  the 
ighest  of  the  Pamir,  rises  25,590  feet,  and  is  at  the  same  time  a  worthy 
K>ntinuation  of  the  tremendous  ranges — the  Himalaya,  Kuen-lun,  Kara- 
Koram,  Hindu-Kush,  which  meet  here  on  the  roof  of  the  world.    It 
constitutes  the  culminating  point  of  the  meridional  chain  which  brings 
the  Pamirs  to  an  end  in  the  east,  and  is  called  Mus-tagh,  or  the  ice 
mountains,  and  the  name  Mus-tagh-ata,  or  the  Father  of  the  ice  moun- 
tains, points  at  once  to  its  superiority. 

If  Mustagh-ata  formed  a  regular  cupola,  it  would  even  then,  accord- 
ing to  the  laws  of  nature,  be  encased  in  ice-armour  covered  with  snow 
and  nM^  and  this  ice-armour  should,  in  zones,  have  the  same  thickneaa 
if  we  disregard  the  climatic  factors.  In  reality,  however,  the  irregular 
form  of  the  mountain  enjoins  quite  a  different  distribution  of  the  masaea 
of  ice.  Generally  speaking,  the  higher  regions  of  the  mountain  are,  to 
be  sure,  covered  with  an  enormously  thick  mantle  of  ice,  which  strotdhaa 
out  its  apophyses-like  tentacles  to  the  depressions  of  the  nM  basins  and 
the  glacier  passages,  but  its  thickness  and  extent  are  very  uneven  on  the 
different  slopes.  The  north  top,  which  I  ascended  19,653  feiet  (about 
the  height  of  the  summit  of  Kilimanjaro),  on  August  6  and  16,  was  at  ibis- 
altitude  covered  with  a  layer  of  nhS  and  newly  fallen  snow  1j^  fixit 
thick,  which  lay  immediately  on  weathered  rock  bottom.  The  oase  is 
quite  different  further  to  the  south,  as  I  found  in  attempting  an  ascent 
on  August  11  with  six  Kirghiz  and  nine  yaks.  Here  we  ascended  on  the 
western  rocky  crest  of  the  Chak-tumak  glacier  to  a  height  of  15,584 
feet,  where  the  rock  disappears  under  the  ice.  At  this  height  we  can 
see  two  of  the  prominences  of  the  armour-ice,  the  nearest  of  which. 
possesses  most  of  the  qualities  of  an  ordinary  glacier.  Its  front  wall 
is  20  metres  (66  feet)  high,  and  perpendicular,  and  at  its  base  lie  blocks 
of  ice  which  have  fallen  from  above ;  but  there  are  no  moraines. 
The  snow-covered  surface  is  cut  up  by  transverse  and  convex  crevasses, 
a  brook  formed  by  the  melting  ice  runs  down  from  the  front.  We 
afterwards  continued  our  ascent  on  the  ice,  whose  snow-oovering 
kept  the  yaks  from  slix)ping,  although  the  slope  is  24°  steep. 
Gradually  we  came  into  a  system  of  parallel  transverse  crevasses  at 
least  1  foot  wide  and  33  feet  deep,  but  they  were  usually  covered 
with  snow,  so  that  the  yaks  turned  one  somersault  after  the  other.. 
Higher  up  they  became  more  scarce,  but  the  snow  increased.  At  a 
height  of  18,537  feet,  the  first  yak  disappeared  suddenly  in  a  crevass, 
but  fortunately  fastened  by  the  horns  and  one  hind  leg,  so  that  by  pass- 
ing ropes  around  him  and  hitching  them  to  the  other  yaks,  we  were  able 
to  haul  him  up.     The  crevass  was   4\  feet   wide   and   26   feet  deep, 
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ud  its  walls  conaieted  of  dull  blue  ice.  A  little  higher  up  all 
prognea  waa  barred  by  a  orevass  20  feet  wide.  The  snow  lay  here 
nearly  2  feet  deep;  650  feet  above  ns  rose  mighty  ice  protuberances, 
'*^tli  wild  jagged  forms,  resembling  walla,  pyramids,  and  towers,  fra- 
?o«ntly  with  vertioal  sides  of  clearest  ice,  otherwise  covered  with 
•now. 

My  limited  time  prevents  me  frotn  describing  our  many  glacier 
jonnieys.  They  were  performed  under  very  difficult  conditions,  for 
w©  had  to  work  at  a  height  which  by  6560  feet  exceeds  that  with 
wlucti  one  is  aooustomed  on  the  glaciers  of  the  Alps.  It  would 
^Iso  have  been  difficult  to  stand  all  the  hardships  to  which  we  were 
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Exposed  if  it  bad  not  been  for  the  tough  and  hardy  yaks,  which  mounted 
t-o  a  height  of  19,750  feet  without  complaining.  I  camped  at  several 
points  at  a  height  of  about  14,000  feet,  a  height  equal  to  that  of 
the  Bnmmit  of  the  Finsteraarhoro,  and  from  that  made  excursions.  The 
glaciers  which  were  specially  surveyed  were  Gorumdeh,  Sarimek, 
Kamper-kishlak,  Jam-bulak,  Chak-tamak,  Tergen-hulak,  and  Chum-kar- 
kuhko,  while  the  two  Eok-sel  glaciers,  Sar-agil,  Shwer-agil,  Aftab- 
Umi,  and  Gerdumbeh  were  only  mapped  from  a  distance.  Jam-bulak  is 
the  largest,  and  has  a  breadth  of  half  a  mile  and  a  length  of  5^  miles. 
I  will  not  leave  them,  however,  without  mentioning  some  of  the  laws 
which  govern  them  all.  The  glaciers  of  MustagU-ata  are  all  retreating. 
Old  moraines,  glacier  clay,  and  erratic  blocks  extend  in  the  north  all  the 
way  to  Basik-knl,  and  in  the  south  to  Kara-su.  The  position  of  the 
No.  III.— March,  1898.]  s 
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glacier-fronts  vary  somewhat,  however,  with  the  Beasons  of  the  jetUf 
advancing  a  few  yards  in  the  summer,  when  the  glacier  movement  is 
strongest,  but  retreating  again  in  the  winter,  when  the  glacier  movement 
almost  ceases,  and  the  fronts  are  constantly  worn  by  ablation.  In  a 
couple  of  places  I  planted  a  chain  of  measuring- poles  straight  across  the 
glacier,  in  order  to  ascertain  the  rate  of  its  movement.  I  disoovexed 
the  greatest  speed  at  a  point  in  the  middle  of  the  Jam-bulak  glacier, 
which,  from  August  3  to  18,  advanced  14J  feet,  or  hardly  1  foot 
per  day. 

From  north  to  south  the  glaciers  become  gradually  smaller,  but  the 
old  moraines  become  slowly  larger,  which  depends  upon  the  fact  that 
the  glaciers  which  have  been  most  exposed  to  the  sun  have  developed  a 
higher  speed.  In  the  glaciers  which  run  west,  the  left  half  is  always 
higher  and  larger  than  the  right  half,  since  the  shade  afforded  by  the 
rocky  walls  on  the  south  in  some  degree  prevents  the  glacier  from  melt- 
ing on  this  side ;  but  after  the  glacier  emerges  from  the  rocky  passage, 
its  left  side  melts  faster,  on  account  of  its  being  exposed  to  the  son  on 
the  south.  The  left  and  lateral  moraines  are  always  larger  tha9  those 
on  the  right.  The  central  and  front  moraines  are  generally  mdimentaiy. 
Nearly  all  the  glaciers  form  at  a  certain  height  falls,  which  oanae  trans- 
verse crevasses;  longitudinal  and  circular  crevasses  also  ooonr.  The 
angle  of  fall  is  always  very  sharp.  On  the  rocky  wall  on  the  right  of 
Chaktumak,  I  saw  a  very  fine  example  of  a  falling  glacier.  The  rooky 
wall  is  perpendicular,  and  rises  G56  feet  above  the  surface  of  the 
glacier,  bearing  on  its  top  a  spur  of  the  ice,  which  gradually  extends 
over  the  edge  of  the  precipice,  and  occasionally  breaks  off  in  great 
blocks.  These  blocks  of  ice  are  crushed  against  the  protmding  rocks 
below  to  a  fine  white  powder,  which,  like  a  waterfall,  rushes  down  on 
to  the  surface  of  the  main  glacier,  there  to  form  a  regenerated  paxasite 
glacier. 

Mustagliata  consists  almost  exclusively  of  gneiss  and  crystalline 
schists.     The  gneiss  occurs  in  many  and  very  beautiful  varieties. 

The  meltin>^  brooks  of  the  glaciers  runniog  west  are  accumulated  by 
the  Su-bashi  river,  which  discharges  itself  into  the  Little  Kara-kul,  a 
pretty  alpine  lake  which  has  been  formed  by  a  dam  consisting  of  an 
ancient  moraine.  The  northern  brooks  flow  into  the  Ike-bel-su,  a  mighty 
rushing  river  in  the  summer,  which,  under  the  name  of  Gez-daria,  « 
cuts  a  passage  through  the  Mustagh-ata  chain  in  a  deep  cross-valley.  — 

The  southern  brooks  join  the  Kara-su,  one  of  the  tributaries  of  Yarkand 

daria.     The  great  fall  of  hail  and  snow  on  Mustagh-ata,  especially  during^ 
the  summer,  when  we  had  bail  or  snow  nearly  every  day,  has  alwayt^es 

one  destination,  namely,  Lob-nor,  no  matter  whether,  during  its  meta 

uiorpliosis,  it  is  carriel  to  the  north  or  the  south. 

After  having  spent  the  winter  in  Kashgar,  I  again  broke  up  cam£7 
in  February,  1895,  and  started  on  my  journey  across  Maral-bashi  tc^ 


PS 
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Market  on  Tarkaud-daria  witb  two  great  arbat,  or  higb-whoeled 
carta,  whiob  creaked  and  groaned  ttnder  their  heavy  burdona.  We 
bad  to  CT0B8  the  Takla-makan  desert  to  Ebotan-daTia,  a  distance  of 
•boat  200  miles,  and  I  thought  that  I  should  find  vegetation,  apringa, 
and  perhapa  traces  of  ancient  civilization  at  the  foot  of  Mazar-tagb,  tbe 
mountain-range  seen  by  Prjevalsky  and  Carey,  which  was  supposed  to 
extend  straight  acrosB  the  desert.  It  was  my  intention  afterwards  to 
continne  to  Tibet,  and  we  therefore  bad  a  very  great  amonnt  of  luggage 
—provisions,  winter  clothes,  tenia,  weapons,  ammunition,  etc.,  and  since 
we  also  took  with  ns  a  snpply  of  water  for  twenty-five  days,  onr  eight 
fine  oameU  were  heavily  loaded  when  we  left  Merket  on  April  10,  and 


started  off  for  the  unknown  East.  '\Ve  had  in  our  caravan,  besides  tbe 
camels,  doge,  sheep,  and  bens,  with  a  cock  that  woke  us  in  time  every 
morning.  The  first  few  days  we  found  one  or  two  eggs  every  morning 
in  the  nest  basket,  which  was  placed  on  the  back  of  one  of  the  camels; 
but  when  the  water-supply  began  to  run  low,  the  hens  left  off  laying 
eggs.  At  laat  I  had  four  men — my  faithful  body-servant,  Islam-bay, 
who  accompanied  me  throughout  tbe  whole  journey,  all  the  way  to 
Urga  in  Mongolia ;  Kasim,  from  Yarkand ;  Muhnmmed  Shah,  from  the 
same  town ;  and  the  desert-man,  Kasim,  «-ho  had  frequently  travelled 
in  the  desert  in  search  of  gold,  like  the  rest  of  a  whole  tribe  of  good-for- 
notbing  people  living  on  the  edge  of  thedeaert.  firmly  believing  that  they 
will  sooner  or  later  find  great  treasures  hidden  in  the  desert  sands.     In 
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some  places  the  desert  is  called  Dekken-dekka,  because  it  is  believed 
that  1001  cities  have  been  buried  in  the  sands.  I  heard  of  a  man  who 
had  found  a  city,  in  whose  houses  Chinese  silver  yambans  were  lying 
in  great  heaps.  He  had  taken  with  him  as  many  as  he  could  carry; 
but  just  as  he  was  about  to  return  with  his  plunder,  a  great  flock  of 
wild  cats  rushed  out  at  him,  and  scared  him  so  that  he  dropped  his 
precious  burden  and  fled  for  dear  life,  but  he  could  never  find  the  place 
again.  In  another  city  corpses  had  been  found  in  a  posture  indicating 
that  they  had  been  suddenly  struck  dead  while  engaged  in  their  daily 
occupations.  I  had  an  opportunity  of  hearing  many  just  as  comical 
and  adventurous  legends,  which  only  increased  the  attractions  of  this 
dangerous  journey.  During  the  first  thirteen  days  everything  went 
oflf  well,  and  we  could  get  water  every  day  by  digging.  It  was  brackish, 
to  be  sure,  but  it  was  good  enough  for  the  camels  to  drink.  At  last  we 
really  reached  a  mountain-range,  which  we  took  for  granted  to  be  the 
continuation  of  Mazar-tagh,  at  the  foot  of  which  there  are  two  beautiful 
small  lakes,  which  are  plainly  formed  by  some  branch  of  the  Yarkand- 
daria.  In  the  reeds  there  were  ducks  and  geese,  and  on  the  shores 
grew  poplar,  tamarisk,  and  kamish  (^Populua  diversifolia,  Tamarix  elongaia, 
and  Lasiagrostia  aplendens).  We  rested  here  two  days,  and  for  a  couple 
of  weeks  after  we  looked  back  to  this  place  as  a  paradise. 

On  the  23rd  we  resumed  our  march.  After  two  hours  the  mountain 
disappeared  in  the  dust-filled  air,  and  we  never  afterwards  saw  any 
traces  of  any  Mazar-tagh,  therefore  the  two  mountains  are  isolated. 
Before  us  stretched  the  dreary  but  agitated  desert  sea,  with  dunes  from 
80  to  100  feet  high.  We  rested  at  the  last  tamarisk,  which  the  camels 
stripped  of  both  bark  and  leaf.  A  well  was  dug,  but  we  got  no  water. 
I  had  ordered  a  water-supply  for  ten  days  to  be  taken  with  us  from  the 
lake,  but  I  found,  after  it  was  too  late,  that  only  a  four  days*  supply 
had  been  taken.  The  desert  man,  Kasim,  said  that  after  four  days  we 
should  reach  a  place  where  water  could  be  had,  and  since  his  statement 
agreed  with  the  maps  which  I  had,  I  relied  upon  him. 

The  next  day  a  violent  west  wind  blew  the  sand  in  great  clouds 
from  the  tops  of  the  dunes,  so  that  the  whole  horizon  was  quite  dark. 
We  had  left  the  last  stretches  of  clay  ground  behind  us,  and  now 
everything  was  sand.  The  dunes  lay  north  and  south  to  a  height 
of  150  feet.  Islam-bay  went  at  the  head  of  the  caravan  with  the 
compass  in  his  hand,  and  had  orders  to  keep  due  east,  where  Khotan- 
daria  should  be  nearest  to  us.  We  went  in  crooks  and  roundabout 
ways,  in  order  to  avoid  the  worst  sand.  The  desert  resembles  a  petri- 
fied sea  with  giant  waves.  Every  morning  the  same  desolate  landscape 
spread  out  before  us.  Every  trace  of  life  was  lacking.  Not  even  a  fly 
was  to  be  heard  in  the  air,  not  even  a  yellow  leaf  broke  the  monotony. 

On  April  26  we  left  two  dying  camels,  with  their  empty  water- 
tanks,  to  their  fate.     If  we  were  saving,  our  water-supply  would  last 
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two  dftys  moie,  RBd  we  expected  at  any  moment  to  find  well-watei ;  but 
this  was  a  vain  hope,  and  if  we  had  had  the  least  idea  of  what  was  to 
oome,  we  ahonld  bare  returned  to  the  little  lakea.  That  evening  we 
oame  to  a  email  pieoe  of  olay  ground  between  two  dunes,  and  the  men 
stripped  off  their  clothes  and  took  tniris  at  digging  a  well  with  the 
course  of  deaperation.  At  the  depth  of  one  yard,  the  ground  became 
damp,  and  oar  spiritB  rose.  All  the  ontmalB,  even  the  hens,  waited 
impatiently  around  the  well,  wbioh  was  becoming  deeper  and  deeper ; 
bat  at  the  depth  of  10  feet  the  sand  again  became  dry,  and  the  well 
was  deserted  in  disappointment.    The  camels  now  had  to  eat  up  their 


■addles,  which  were  staffed  with  hay  and  straw,  and  then  the  whole 
supply  of  bread. 

On  the  27th  we  saw  two  geese  flying  towards  north-west,  and  they 
fired  onr  hope.  I  now  went  on  foot  all  the  time,  in  order  to  keep  as 
straight  a  course  to  the  east  aH  possible.  The  sand  did  not  decrease. 
Wherever  the  eye  turned  there  were  whole  chains  of  dunes,  in  which 
one  sinks  and  feels  one's  self  held  fast.  We  wore  as  saving  as  possible 
with  the  water,  and  the  animals  did  not  get  a  single  drop  more,  but  in 
the  evening  thick  cloude  rose  from  the  western  horizon,  and  the  tent 
was  spread  out  on  the  ground.  All  the  men  stood  in  readiness  to  take 
hold  of  its  corners  if  the  rain  should  come,  but  this  was  also  a  vain  hope, 
for  the  clouds  blew  over  to  the  south-east  without  a  drop  of  rain  touching 
us.  We  did  not  pitch  the  tent  any  more,  although  the  night  air  was  cold, 
frequently  being  only  a  couple  of  degrees  above  freezing-point,  while  on 
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clear  days  the  glass  showed  about  85^  to  100°  Fahr.  When,  on  the  28th, 
we  were  awaked  by  a  sandstorm,  the  whole  camp  was  buried,  and  many 
objects  had  to  be  fished  out  with  staffs. 

During  the  march  we  were  enveloped  in  a  sandcloud  so  thick  that 
it  was  as  dark  as  night,  and  a  dark,  fire-yellow  light  filled  the  air. 
We  were  obliged  to  keep  close  together,  for  our  tracks  were  intitantly 
covered  by  the  drifting  sand,  and  if  one  of  us  had  lost  the  others,  he 
would  have  been  lost  beyond  recovery.  Only  the  nearest  camel  could 
be  seen  through  the  clouds  of  sand ;  no  cry  could  be  heard,  nothing  but 
a  loud  whistling  and  hissing  sound  reached  the  ears,  as  billions  of 
grains  of  sand  shot  past.  Perhaps  it  was  that  these  sounds  led  Marco 
Polo  to  fancy  he  heard  drums  and  squadrons  of  cavalry,  of  which  he 
speaks  in  describing  the  horrors  of  the  Lob  desert.  One  of  the  camels 
stopped  on  a  dune,  and  was  immediately  lost  out  of  sight  for  ever.  In 
the  evening  wo  left  all  the  provisions,  clothes,  chests,  etc.,  which  we 
could  possibly  get  along  without.  On  the  29th  we  still  had  two  quarts 
of  water,  but  it  was  stolen  the  following  morning.  The  camels  were 
fed  for  the  last  time  with  the  whole  of  our  butter-supply.  The  end 
then  began  to  draw  near.  On  May  1  we  were  tormented  still  more 
with  thirst;  the  men  drank  the  camels*  rancid  oil,  and  I  drank  Bome 
Chinese  brandy,  which  otherwise  was  used  for  a  lamp-stove.  This 
paralyzed  my  muscles,  and  I  dragged  myself  laboriously  aloDg^  far 
behind  the  caravau,  ready  to  drop  at  any  moment,  in  the  bumisg 
rays  of  the  sun.  The  bells  of  the  camels  could  no  longer  be  heard, 
but  1  followed  the  tracks,  and  after  walking  on  about  3  mile8»  I 
found  the  others  lying  flat  in  the  sand.  A  couple  of  them  were 
weeping  and  calling  upon  Allah.  Even  the  camels  had  lain  down, 
tired  to  death  and  with  outstretched  heads.  We  had  hardly  enough 
strength  to  pitch  the  tent.  AVe  undressed,  crept  into  the  shade  of  the 
tent,  and  lay  there  all  day.  Not  a  sound  was  to  be  heard  except  the 
breathing  of  the  camels,  which  broke  heavily  upon  the  silence.  We 
slaughtered  the  last  sheep,  in  order  to  drink  its  blood,  but  it  was  so 
thick  and  sickening  that  no  one  would  taste  it.  The  men  put  up  with 
a  drink  of  a  still  worse  character,  which  was  provided  by  the  camels. 
It  was  mixed  with  vinegar  and  sugar,  and  doubtless  hurried  on  the 
death  of  the  desert  man  and  Muhammed  Shah.  They  got  lost  the 
same  evening,  and  we  never  heard  of  them  agaio.  Even  Islam  wasted 
his  strength  in  this  way. 

As  the  sun  began  to  set,  I  felt  myself  entirely  restored,  and  with 
Islam,  Kasim,  and  the  five  camels,  I  left  the  miserable  camp,  where 
everything  except  my  notes,  instruments,  money,  and  some  other 
necessary  things  were  left  in  the  tent.  In  order  to  save  my  strength, 
I  rode  on  a  camel,  but  it  soon  became  pitch-dark,  and  we  could  not  see 
where  we  were  going,  but  were  constantly  stopped  by  the  dunes.  I 
therefore  lit  a  lantern,  and  went  on  foot  to  find  out  the  best  passage. 
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midnight  we  had  only  gone  2i  miles;  one  of  the  camels  had  been 
irted  and  Islam  was  done  far.  Now  that  I  saw  the  end  was  near, 
Boided  to  leave  everything,  took  Easim  with  me,  and  hurtled  to 
east,  after  having  encouraged  Islam  and  told  him  to  follow  our 
ka  as  soon  as  be  waa  able  to  walk  again.  Thus  we  left  the  laet 
ments  of  oja  oaravan  in  an  Egyptian  darkneas.  The  lantern  was 
boming  beside  Islam,  but  its  weak  lays  were  eoon  hidden  by  the 

M. 

[  only  carried  the  two  ohronometers,  a  watoh,  a  compass,  paper  and 
dl,  a  tin  of  lobster,  and  some  oacao.  Kasim  carried  a  spade  for  well- 
ing, a  coaple  of  pieces  of  bread,  the  fat  tail  of  the  slaughtered  sheep, 


a  piece  of  coagulated  blood.  We  did  not  derive  much  pleasure  ^m 
•  poor  provisions,  however,  for  the  throat  and  all  its  mucons  mem- 
lea  soon  get  as  hard  and  dry  as  the  skin  on  the  outside  of  the  body, 
it  is  impossible  to  swallow.  The  feeling  of  hunger  disappears 
rely  on  account  of  extreme  thirst,  which,  especiaUy  during  the  first 
J,  is  so  torturing  that  one  is  ready  to  go  mad ;  but  after  the  body 
left  ofi'  transpiring,  a  progressive  debiiitatiun  eets  in,  which  gradually 
S  to  a  crisis. 

Ueanwhile  £  hurried  eastward  with  Easim.  Wt^  walked,  with 
imerable  interruptions,  all  night.  At  11  o'clock  on  May  2  it  was 
lOt  that  it  became  black  before  our  eyes,  and  we  rested  all  the 
of  the  day.    We  undrestied  stark  naked  and  buried  ourselves  in  the 
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sand,  with  our  olothes  hung  above  our  heads  on  the  spade  by  way  of 
proteotion  from  the  unmeroifnl  sun. 

From  six  till  one  o*olock  at  night,  we  walked  in  the  moonlight. 
After  a  short  rest,  we  crept  on  over  this  ocean  of  fine  yellow  sand, 
which  appeared  to  be  endless.  Suddenly  Easim  stopped  short  on  the 
morning  of  May  3,  caught  hold  of  my  shoulder,  and,  with  a  blank  stare, 
pointed  to  the  east.  I  looked  and  looked,  but  oonld  not  discover  any- 
thing unusual;  but,  with  his  falcon  eyes,  he  had  descried  a  green 
tamarisk,  on  which  our  hope  of  rescue  was  now  concentrated,  for  its 
roots  must  reach  down  to  water.  When  we  at  last  reached  the  bnah, 
we  thanked  God  for  his  mercy,  and  I  have  never  before  so  forcibly 
realized  that  the  Mohammedans  have  the  same  God  as  the  Christians. 
We  rested  a  while,  and  chewed  the  juicy  needles  of  the  tamarisk  like 
animals.  It  was  the  olive-branch  which  showed  there  was  a  shore  to 
the  desert  ocean,  an  outlying  rock  which  causes  the  shipwrecked  seaman 
to  hope  that  the  coast  is  near.  In  the  shade  of  another  tamarisk,  we  rested 
all  day,  from  ten  till  seven  o*clock.  In  the  evening  we  reached  three 
fresh  poplars,  where  we  tried  to  dig  a  well,  but  were  not  strong  enough ; 
so  we  kindled  a  fire  instead,  in  order  to  let  Islam  know  where  we  were, 
if  he  should  still  be  alive. 

On  May  4  we  were  discouraged  again  by  the  appearance  of  a  high 
belt  of  sterile  sand.     During  the  hottest  hours  we  rested  again  under 
the  shadow  of  a  tamarisk.     When  I  dressed  myself  again  at  seven 
o'clock  and  encouraged  Kasim  to  come  on,  he  hissed  out  that  he  was 
not  strong  enough.     I  then  continued  alone  until  one  o'clock  at  night, 
when  I  sank  down  in  utter  fati«:^ue  under  a  tamarisk.     Some  hours 
later  Kasim  came  staggering  up,  and  we  continued  together.     After  a 
short  rest,  we  dragged  ourselves  along  on  May  5  with  the  waning 
strength  of  dying  men ;  Kasim  looked  dreadfully  giddy  and  oonfnsed.  . 
But  at  last  our  hope   grew  lighter — we  saw  a   dark   line  along  the 
horizon ;  it  was  the  wooded  banks  of  Khotan-daria  I     We  walked  int 
its  leafy  arbours,  and  realized  that  the  river  was  near  at  hand,  but^" 
were  not  able  to  walk  any  farther  in  the  heat  of  the  day,  so  we 
down  under  a  shady  poplar.     At  seven  o'clock  in  the  evening,  takin 
the  spade-handle  as  a  stafi",  I  crossed  the  wood,  creeping  long  distan< 
on  all  fours.    Kasim  remained  where  he  was,  lying  on  his  back,  motion — 
less,  with  eyes  wide  open  and  mouth  gaping,  and  he  did  not 
when  I  asked  him  to  go  with  me. 

Then  the  wood  suddenly  ended,  and  a  plain,  lit  up  by  the  pale  ra; 
of  the  moon,  spread  out  before  me.     I  at  once  understood  that  it 
the  bed  of  the  Khotan-daria,  but  I  found  it  dry,  and  waiting  for  th 
summer  freshets  from  the  mountain ;  but  I  did  not  think  that  I 
doomed  to  succumb  in  the  very  bed  of  the  river.    I  therefore  crossed  it- 
and  with  great  di£Sculty  reached  the  opposite  bank,  whose  woods  an( 
reed  thickets  could  be  dimly  seen  in  the  darkness.     It  had  taken  mi 


FOUR  TKARS'  TKAVKL   IK  CBSTRAL   ASIA. 


253 


fire  hfmn  to  go  scaroel;  2  milei.  All  of  a  suddea  a  duok  flew  into  the 
air,  water  apUshed,  and  I  stood  oq  the  edge  of  a  little  pool  of  fresh, 
(dear  water,  which  waa  still  left  in  the  deepest  part  of  the  bed  of  the 
river,  where  the  stream  had  last  flowed. 

I  will  not  take  up  yonr  time  hy  desoribing  mj  feelings,  or  what  then 
happened.  Let  it  soffice  to  say  that,  after  I  had  drank,  I  filled  my  boots 
to  the  very  tops,  passed  the  spade-handle  through  the  straps,  and 
retamed  to  Eaeim,  who  was  thus  rescued  in  the  very  last  moment ;  bnt 
he  waa  uot  strong  enongh  to  walk,  and  bo  I  walked  atone  three  days 
and  two  nights  southward  in  the  bed  of  the  river,  living  on  grass  and 
tadpoles,  nntil  on  May  8  I  found  shepherds,  and  was  beyond  all  danger. 


Enoonraged  by  onr  fires,  Islam  Bay  dragged  himself  along  to  the  river, 
leading  the  last  camel,  that  carried  my  notes,  some  instruments,  and  onr 
Chinese  silver. 

In  order  to  repair  the  losses  which  I  had  suffered,  I  returned  across 
Aksu  and  Ush-Turfan  to  Eashgar,  and  while  I  was  waiting  for  the 
new  outfit,  I  undertook,  during  the  summer  and  autumn  of  1395,  a  new 
joaroey  to  the  Pamir  plateau  and  Hindu  Kuah,  and  had  a  pleasant  stay 
with  the  ofBoers  on  the  Anglo-Russian  boundary  commission.  I  never 
shall  forget  the  hospitable  manner  in  which  Oeneral  Gerard,  Colonel 
Holdioh,  and  others  received  me. 

On  December  14,  1895,  I  left  Easbgar  for  the  last  time.  In  twenty- 
three  days  we  marohed  across  Orduin  Padskah,  Yarkand,  Eargalik,  and 
(ruma  to  Ebotan — the   same  way  taken  by  Marco  Polo  six  hundred 
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years  ago.  Between  the  last-mentioned  towns,  we  passed  a  couple  of 
spurs  of  the  desert  where  the  road  is  swept  away  by  every  storm. 
Poles  have  therefore  been  placed  along  the  road  to  mark  the  way.  It 
is  the  same  custom  referred  to  by  Marco  Polo,  when  he  says  that 
travellers  erected  a  pole  every  night,  in  order  that  they  might  know 
the  next  morning  which  way  they  were  to  go. 

On  January  14  I  again  broke  up  camp,  and  left  Ehotan  with  the 
smallest  caravan  I  have  ever  had — four  men  and  three  camels.  We 
were  to  cross  the  great  desert  in  its  broadest  place.  We  had  gone 
through  sad  experiences,  and  knew  full  well  the  many  dangers  to  be 
run,  and  we  therefore  made  our  outfit  as  light  as  possible,  for  fear  that 
we  should  again  be  compelled  to  leave  everything  in  the  desert  sands. 
The  larger  portion  of  our  baggage  was  left  in  Khotan,  to  which  place 
we  must  consequently  return.  We  took  provisions  with  us  for  only 
fifty  days,  but  were  four  and  a  half  months  on  the  way.  The  worst 
of  it  was  that  I  did  not  take  my  Chinese  passport  with  me,  and 
therefore  got  into  trouble  with  a  couple  of  mandarins.  Such  things 
as  tent  and  bed  were  reckoned  among  luxuries.  During  this  whole 
journey,  I  slept,  like  the  men,  on  the  ground,  wrapped  in  furs.  The 
temperature  fell  to  —  7^^*^  Fahr.,  but  we  almost  always  had  fuel,  and  the 
spring  was  approaching.  From  Tavek-kel  we  directed  our  course  for 
some  days  eastward,  taking  with  us  a  couple  of  gold-hunters,  who, 
for  a  high  remuneration,  promised  to  show  me  the  way  to  an  old  city. 
On  January  24,  when  the  dunes  rose  to  a  height  of  45  feet,  we  reached 
the  place.  In  the  valleys  between  the  dunes,  we  could  see,  as  far  as 
the  eye  could  reach,  ruins  of  houses  built  of  poplar.  As  a  rule,  the 
timbers  of  which  the  framework  had  been  built  were  only  standing 
about  2  feet  high.  They  were  very  much  worn  by  drift-sand,  chalk- 
white,  hard,  but  so  brittle  that  they  broke  like  glass  when  struck.  The 
walls  consisted  of  interwoven  reeds  covered  with  plaster,  on  which  we 
found  some  artistic  mural  paintings — praying  women  of  the  Arian  type, 
Buddha  sitting  on  the  cup  of  the  lotus,  tasteful  ornaments,  etc.  An 
excavation  led  to  the  discovery  of  a  manuscript  and  some  plaster  casts. 
There  is  no  doubt  that  this  city  is  of  Buddhist  origin,  and  we  may  thus 
a  priori  yrith  perfect  certainty  assert  that  it  is  older  than  the  Arabic 
invasion  led  by  Kuteybe-ibn-Muslim  in  the  beginning  of  the  eighth 
century.  Comparative  researches  in  regard  to  Buddhist  art  in  India,  in 
connection  with  the  calculations  I  have  made  as  to  the  travelling 
speed  of  the  dunes,  will  doubtless  lead  to  a  more  definite  determina- 
tion of  the  age  of  the  city.  On  January  26  we  reached  the  Eeria- 
daria  forest-belt,  and  camped  beside  the  thickly-frozen  river.  On 
our  continued  march  to  the  north,  we  made  several  important  dis- 
coveries. It  had  been  believed  that  the  river  soon  ended  in  the 
desert,  but  I  found  that  it  extended  as  far  as  39^^  N.  lat.  At  Tonkus- 
baste  it  divides  into  two  beds,  which  periodically  alternate  with  each 
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In  its  forests  there  lires  an  almost  entirely  isolated  tribe  of 
•ds,  of  whose  existenoe  not  even  tlie  Chinese  have  the  least  idea. 
;  of  TonkuB-baste,  ia  the  sands,  there  are  the  ruins  of  another 
int  city,  ahowing  the  same  peculiarities  as  the  one  above  described, 
timber  fonndatiou  of  one  of  the  houisee  was  very  well  preai-rved. 
,  siuoe  the  two  cities  lie  on  a  line  parallel  with  the  present  course 
.eria-daria,  I  suppose  that  the  river  has  moved  to  the  east  since 
lourishing  time  of  iheae  cities,  the  same  as  is  the  case  with  Yarkand- 


t  and  Khotan-duria.  for  whose  moving  eastwiird  I  have  found 
-al  proofs.  In  the  region  whcru  Keria-daria  dwindles  down  to  a 
'brook  winding  between  the  dunew.  and  finally  disappuars  in  the 
■Bands,  the  wild  camel  lives  in  great  herds  in  undisturlieil  pciice  and 
•  We  shot  three.  Th';  meat  was  by  no  ineattH  bud.  and  the  fat  in 
kiimps  was  a  eplendiil  shortening  for  our  rice- pud iliugH.  They  live 
e  desert  on  sporadical  tamarisks,  and  very  seldom  conic  to  the  river 
Tink,  The  herdsmen  at  lower  Keria-daria  assertEil  that  the 
Is  do  not  drink  at  all  in  the  winter,  ami  tliat  nothing  will  frighten 
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them  so  much*  as  the  smoke  from  the  camp  fires.  If  they  smelt  burnt 
wood  they  would  run  o£f  like  the  wind,  and  not  stop  for  two  or  three  days. 
This  may  be  a  characteristic  due  to  atavism.  I  might  prove  this  by 
details,  but  I  have  not  time  this  evening. 

For  eight  days  more  we  had  sterile  desert  before  we  saw  any  signs 
of  the  river  Tarim,  and  when  we  marched  into  Shah-yar,  we  had  crossed 
the  Takla-makan  desert  in  forty-one  days — a  journey  which  I  would  not 
have  undone,  but  which  I  hope  to  be  able  to  do  again,  for  this  desert- 
ocean  conceals  the  traces  of  an  ancient  and  high  civilization,  and  the 
saga-like  legends  are  not  to  be  despised.  In  the  primseval  forests  of 
Tarim,  I  classified  the  complicated  river-system,  and  on  March  10  we 
reached  Korla,  from  which  place  I  made  an  excursion  to  the  Mongolian 
city  Kara-shar,  which  led  to  important  discoveries  in  regard  to  the 
relation  of  Bagrash-kul  to  Kontje-daria. 

Prjevalsky  was  the  first  European  who  travelled  to  Lob-nor,  and 
when  he  found  this  lake  a  whole  degree  further  south  than  the  Chinese 
maps  place  it,  and,  besides,  declared  the  water  to  be  fresh,  a  difierenoe 
of  opinion  arose  between  him  and  Baron  von  Eichthofen,  which,  ever 
since  the  death  of  Prjevalsky  in  1888,  has  been  waiting  for  a  final 
decision.  Eichthofen  showed  in  a  clever  manner  that  a  desert  lake 
which  has  no  outlet  to  the  sea  must  necessarily  contain  salt  water,  but 
since  the  basin  of  water  found  by  Prjevalsky  was  fresh,  and  since 
the  Chinese  topographers,  who  are  not  used  to  putting  things  on  their 
maps  which  do  not  exist,  had  placed  Lob-nor  a  whole  degree  north  of 
the  lake  discovered  by  Prjevalsky,  Eichthofen  maintained  that  this 
body  of  water  must  be  of  modern  formation  not  existing  when  the 
Chinese  topographers  mapped  the  old  Lob-nor.  Prjevalsky  went  by 
the  main  route  between  Tarim  and  Koncheh-daria,  and  later  travellers 
have  followed  in  his  footsteps.  If  I  were  to  be  able  to  contribute  to 
the  solving  of  the  problem,  I  must  necessarily  go  through  the  desert 
east  of  the  last-named  river,  from  which  an  arm  should  branch  off  to  an 
eventual  lake  in  the  east. 

On  March  311  left  Chikenlik.  We  found  that  Koncheh-daria  divides, 
so  that  a  part  of  its  water  goes  to  Chivilik-kol;  but  the  larger  portion, 
under  the  name  of  Uek,  runs  south-east,  and  my  satisfaction  was  great 
when,  on  April  4,  after  following  the  left  bank  of  the  nver  for  three 
days,  I  found  that,  just  as  the  Chinese  and  Eichthofen  claimed,  it  empties 
in  a  long  lake,  whose  eastern  shore-line  we  followed  for  three  days.  The 
people  living  in  the  neighbourhood  of  Lob-nor  call  its  four  basins 
AvuUu-kul,  Kara-kul,  Tayek-kul,  and  Arka-kul,  but  the  Chinese  call  the 
whole  region  Lob-nor,  a  name  which,  in  the  tract  around  the  south  lake,  is 
absolutely  unknown.  I  found  the  lake  to  run  north  to  south,  while  the 
Chinese  Lob-nor  is  mapped  as  running  east  to  west.  But  even  this 
circumstance  has  a  natural  explanation.  Since  the  whole  Lob-nor 
district   lies  nearly  in  the  same  horizontal  plane,  the  hydrographioal 
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Btribntion  must  be  extremely  Bensitive  to  any  ohange  in  level.    There 
e  two  constant  factors  effecting  such  changes,  namely,  the  easterly 
ncLstorms,  which  are  especially  violent  in  the  spring,  filling  the  basin 
id  pressing  the  lake  westward,  and  the  sediment  carried  down  by  the 
irer.     That  the  lake  formerly  really  extended  eastward  is  shown  by 
jb  fact  that  the  eastern  shore  is  skirted  by  a  series  of  already  isolated 
Ity  pools  and  marshes,  as  well  as  deep  bays  which  will  soon  be 
elated,  and  by  a  narrow  belt  of  forest  in  which  three  separate  growths 
ay  be  distinguished — in  the  east,  dried-up  dead  forest ;  in  the  centre, 
osh  forest  with  tall  trees;  and  nearest  to  the  present  shore,  young 
rest.     Thus  we  see  that  the  forest  travels  with  the  lake  westward. 
he  superfluous  water  continues  through  Sadak-kul  and  Nias-kul  to  the 
▼er  Tarim.     There  are  still  other  proofs  that  the  southern  lake  must 
)  of  modern  formation.     It  lacks  every  trace  of  forest,  while  the  whole 
arim  system,  all  the  way  down  to  the  ancient  Lob-nor,  is  very  rich 
L  poplar.     The  forest  has  not  yet  had  time  to  extend  to  the  new  lake, 
urthermore,  the  eighty-year-old  Lob  chief,  Kuuchikan-bek,  told  me 
lat  his  grandfather,  Numet-bek,  had  lived  in  his  youth  on  the  shores 
F  a  lake  in  the  north,  and  that  then  there  was'only  deserts  to  be  found 
I  the  region  of  Abdal.     Finally,  I  might  mention  that  Marco  Polo, 
'ho  travelled   through   the   city   Lob,   does   not    say   a    word   about 
ay  lake. 

Our  journey  along  the  shores  of  the  ancient  Lob-nor  was  rather 
roublesome,  for  the  infringing  sand  here  lies  high  and  soft,  and  the 
jmperature  at  noon  rose,  as  early  as  April  6,  to  91°  Fahr.  in  the  shade. 
)jxr  greatest  torment  was  the  gnats,  which  on  calm  days  formed  perfect 
illars  of  cloud.  One  evening,  while  camping  on  the  shore,  we  were 
)  violently  attacked  by  them  that  we  had  to  resort  to  a  rather  unusual 
reapon — setting  fire  to  the  dry  last  year's  reeds,  which  formed  a  dense 
hicket  covering  a  larger  portion  of  Kara-kul,  and  the  fire  spread  like 
prairie  conflagration,  spreading  a  lurid  glare  over  the  whole  lake. 
L  sea  of  fire  is,  at  all  events,  something  unique. 

From  Kum-tyeke,  in  whose  neighbourhood  we  visited  the  ruins 
f  an  old  Chinese  fortress,  Merdek-shahr,  I  sent  the  caravan  in  advance 
0  Abdal,  while,  with  two  Lob-men,  I  took  a  very  enjoyable  journey 
y  boat  on  lower  Ilek,  Tarim,  and  southern  Lob-nor.  The  Lob-dwellers 
pend  half  of  their  life  in  their  long  narrow  canoes,  which  are  dug 
at  of  poplar  trunks,  and  rowed  by  broad  oars  held  vertically.  Noiseless 
nd  swift  as  fishes,  the  light  canoes  glide  over  the  dark  blue  bosom  of 
he  lake,  with  its  reed-hidden  shores  and  its  playfully  curling  eddies. 
>n  Sadak-kul  we  were  overtaken  by  a  violent  easterly  storm;  the 
raves  foamed  and  hissed,  and  we  came  near  capsieing  before  we  reached 
he  protecting  narrower  water-ways. 

On  the  farthest  Lob-nor,  the  reeds  grow  very  thick.  They  are 
requently  2^  inches  in  circumference,  and  reach  a  height  of  27  feet. 
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The  greatest  depth  of  water  which  I  sonnded  was  15  feet.  The  reeds 
are  intersected  in  all  directions  by  **  chappgans,"  or  passages  about  a 
foot  wide,  which  are  kept  open  by  the  Lob-dwellers  for  fishing-nets. 
These  passages  are  made  by  pulling  np  the  new  shoots  from  the  bottom 
every  spring.  When  we  enter  such  a  passage  it  becomes  dark  and 
close,  and  it  seems  as  if  we  were  disappearing  in  a  tunnel  of  reeds.  We 
lived  here  on  wild  ducks  and  geese  and  their  eggs,  as  well  as  on  fish, 
and  lived  an  idyllic  life.  My  stay  on  Lob-nor  is  one  of  my  most 
pleasant  recollections  from  my  journey  through  Asia. 

From  Chargalik  we  set  out  with  our  caravan  of  horses  on  our  journey 
of  600  miles  to  Khotan,  parti}'  the  same  way  taken  by  Marco  Polo,  and 
which  took  us  through  Cherchen,  the  gold  districts  of  Kopa  and  Surgak, 
Nia  and  Keria.  In  Khotan,  which  place  I  reached  on  May  28,  the 
obliging  amhan  of  this  city,  Liu-darin,  gave  me  back  a  large  portion 
of  the  things  which  I  had  lost  when  shipwrecked  in  the  desert.  Herds- 
men and  hunters  from  Khotan-daria  had  found  them  by  following  the 
tracks  of  foxes  who  had  scented  our  provision-chests  during  the  winter; 
but  I  did  not  find  much  joy  in  getting  back  my  fine  photographic 
apparatus,  for  the  natives  had  taken  all  the  negatives  and  put  them 
to  use  as  window-panes. 

In  Khotan  we  prepared  for  a  hard  campaign  in  North  Tibet,  marched 
back  to  Kopa,  and  from  there  to  Dalai-kurgan,  near  the  north  foot  of  the 
Kuen-lun  mountain,  the  last  place  where  we  found  human  beings. 
They  were  Taglike,  and  Jaggatai-Turks,  and  live  a  half-nomad,  half- 
domiciled  life,  subsisting  mostly  on  sheep-breeding,  but  sometimes 
raising  barley.  They  live  in  dens  in  the  ground,' dug  in  the  yellow, 
loose  layers  of  loess,  which  form  a  transition  from  the  mountains  to 
the  desert. 

On  August  6  we  left  Dalai-kurgan,  and  marched  through  the 
secondary  pass  Sarik-kol  to  the  upper  course  of  the  Mitt  river,  where 
the  country  is  called  Lama-chiniin.  The  names  Dalai  and  Lama,  as 
well  as  Kalmak-cbapp  and  Kalmak-uturgan,  and  others,  remind  us 
that  Mongolians  have  once  lived  here. 

(To  he  roTiiinued.) 


EXPLORATIONS  IN  THE  INTERIOR  OF  WESTERN  AUSTRALIA/ 

By  th9  Hon.  DAVID  W.  CARNEGIE. 

The  Expedition  consisted,  besides  myself,  of  Joseph  A.  Breaden  as  second 
in  command,  Godfrey  F.  Massie,  Charles  W.  Stansmore,  and  Warri  (an 
aboriginal  boy   from   the   McDonnell  ranges.  South   Australia);    nine 

♦  Paper  read  at  the  Royal  Geographical  Society,  February  14, 1898,    Map,  p.  332. 
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camels  (eight  packs  and  one  riding),  equipment,  etc.;  and  provisions 
for  five  months. 

July  9,  1896. — A  start  was  made  from  Coolgardie,  heavy  rain  falling 
at  the  time,  hut  unfortunately  not  extending  any  great  distance  towards 
the  interior,  and,  passing  through  Goongarrie  (Ninety  Mile)  and  Menzies, 
we  left  civilization  at  Cudmore's  (or  Doyle's)  well,  some  50  miles  south 
of  Lake  Darlot ;  the  country  hetween  Coolgardie  and  Cudmore's  look- 
ing well  after  the  winter  rain,  grass  (a  short  spear-grass  of  no  great 
value  for  fodder  for  stock)  and  everlastings,  pink  and  white,  having 
sprung  into  life,  giving  a  very  pleasing  appearance  to  an  otherwise 
dreary  belt  of  country.  A  mob  of  some  three  hundred  bullocks  were 
camped  near  the  well,  the  first  lot  to  be  brought  from  the  Gascoigne 
to  the  Coolgardie  fields  by  a  direct  route.  The  stockman  told  me  that 
they  had  had  no  difficulty,  either  on  account  of  water  or  feed,  and  had 
travelled  in  an  almost  direct  line  vid  Lake  Way  and  Lawlers.  These 
were  the  last  white-faces  we  saw  until  reaching  Hall's  Creek  (Kim- 
berley  goldfields)  iu  the  middle  of  December.  Taking  a  general 
north-east  by  east  ooui*se,  so  as  to  leave  Lake  Wells  on  our  north,  and 
strike  Mounts  AUott  and  Worsnop  (two  very  noticeable  table- topped 
hills)  on  Forrest's  route  of  1874,  wo  crossed  an  auriferous  belt  near  the 
southern  end  of  the  Neckersgat  range  (Wells).  Here  we  found  good 
green  herbage  and  bushes,  and  pools  of  rain-water  in  small  creeks. 
Numerous  prospectors  have  visited  this  locality,  but  so  far,  I  think, 
no  payable  gold  has  been  found.  This  was  the  last  gold-bearing  country 
we  saw  until  well  within  the  Kimberley  district. 

In  approximate  long.  122°  30'  we  entered  the  desert  proper,  which 
continued  in  unbroken  monotony  to  Mount  Worsnop.  Vast  sand-flats 
timbered  with  desert  gums  and  a  few  quondongs  and  acacia  bushes, 
interchangiog  with  long  stretches  of  rolling  sand-ridges,  high  and  steep 
iu  places,  but  of  a  far  less  formidable  character  than  those  met  with 
later  on ;  the  one  characteristic  vegetation  being  spinifex.* 

Throughout  this  part  of  the  country  cliflfs,  terraces,  and  little  low 
tablelands  of  sandstone  are  met  with.  In  these  rock-holes  may  be 
found,  and  from  them  small  watercourses  run  out,  only  to  be  swallowed 
in  a  mile  or  so  by  the  sand.  Though  in  no  case  did  we  find  water  in 
these  creeks,  yet  the  rains  of  the  early  winter  had  caused  splendid 
herbage  and  green  grass  to  grow  on  the  banks — both  excellent  feed  for 
our  camels.  But  few  natives  inhabit  these  parts,  animal  life  being 
very  scarce  and  the  water-supply  precarioua  During  this  part  of  the 
journey  we  had  our  longest  dry  stage,  viz.  thirteen  and  a  half 
days,  during  which  time  the  camels  were  without  any  water,  and  we 

♦  Spinifex  (Triodia)  grows  in  round  isolated  stools  from  1  to  3  feet  high,  from 
which  wave  a  few  straggling  hlades  of  grass.  Tlie  needle-like  spikes  which  form  the 
stool  make  walking  unpleasant,  cause  sores  on  the  feet  and  legs  of  the  camels,  and 
before  long  rub  all  the  hair  off  their  shins. 
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ourselves  were  very  hard  pressed.  By  following  natives'  tracks,  eveu 
those  of  quite  recent  date,  we  would  only  be  rewarded  with  a  dry 
rock-hole,  or  one  from  which  it  was  plain  the  natives  had  just  taken 
the  last  drop.  Doubtless  had  we  continued  to  follow  tracks  from  hole  to 
hole,  regardless  of  the  direction  in  which  we  travelled,  we  should  have 
at  length  got  water.  But  having  a  definite  object  in  view,  I  pushed 
on,  only  using  such  footprints  as  led  us  on  the  course  I  wished  to  follow, 
or  as  near  as  might  be.  On  leaving  the  comparatively  well-watered 
country,  we  had  come  so  suddenly  into  a  dry  and  desert  belt  that  we 
were  hardly  prepared  to  stand  a  long  drought.  I  had  carelessly  omitted 
to  have  every  available  can  or  canteen  filled  at  our  last  watering-plaoe, 
and  in  consequence  we  suffered  more  discomfort  than  would  otherwise 
have  been  the  case.  On  leaving  camp  in  the  morning,  we  would  travel 
from  seven  to  nine  hours  straight  on  end,  with  a  halt  of  no  more  than 
a  minute  or  two  to  readjust  nose-lines  or  packs,  and  would  have  neither 
water  nor  food  until  camp  had  been  made  at  night. 

Having  but  one  riding-camel  between  five  of  us,  we  were  on  foot  the 
greater  part  of  the  day.     This  training,  though  rather  severe  at  first, 
stood  us  in  good   stead  later  on  in  the  year,  when  the  weather  was 
hotter  and  water  harder  to  obtain;  and,  indeed,  without  it  I  do  not 
doubt  but  that  some  of  us  would  have  succumbed  to  the  hardships  of 
the  great  sandy  desert.     Besides  the  benefit  we  obtained,  the  practice 
of  walking  saved  the  camels  an  extra  load  and  many  a  mile  of  travel, 
for  when  on  water-hunting  excursions,  away  from  the  main  party,  we 
always  worked  on  foot,  and  so  gave  the  camels  all  possible  rest.     On 
the  thirteenth  day,  shortly  after  noon,  I,  leading  with  the  compass, 
was  rejoiced    by  the   sight  of  a  fresh  track,  and  only  some  60  yards 
ahead  of  us  we  saw  a  **buck"  (male  native)  engaged  in  unearthing 
an  iguana.     At  once  we  set  out,  and,  he  running,  we  gave  chase,  and, 
weak  as  we  were  from  want  of  water  and  consequently  of  food  also, 
woxdd  have  had  a  poor  chance  of  securing  him  had  not  Stansmore  on 
the  riding-camel  cut  him  off  in  front.     No  doubt  he  had  at  least  heard 
of  the  white  man,  for,  after  the  first  surprise  of  capture,  he  showed  more 
confidence,  and,  quickly  understanding  our  wants,  led  the  way,  with  a 
guard  on  either  hand,  at  a  swinging  pace — too  fast  for  our  camels  or 
ourselves.     Soon  after  sundown  we  arrived  at  the  promised  water;  a 
low  outcrop  of  conglomerate  surrounded  by  mulga  and  enclosed  between 
two  sand-ridges,  seen  in  the  uncertain  light,  gave  us  high  hopes,  which, 
alas!  were  doomed  to  disappointment,  for  the  rook-hole  was  dry.     1 
was  doubtful  at  first  whether  the  native  had  led  us  wrong  intention- 
ally or  no,  but  I  was  soon  satisfied  that  his  idea  had  been  to  bring  us 
to  a  dry  hole  and  give  us  the  slip  during  the  night.     In  this  he  was 
not  successful,  being  too  closely  guarded,  and  thus  frustrated  in  his 
design  to  bum  through  or  bite  the  rope  with  which  he  was  secured. 
Partly  from  necessity  and  partly  to  ensure  his  going  to  water  in  the 
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Doming,  I  allowed  him  no  water  to  drink.  This  had  the  desired  effect, 
or  within  5  miles  he  took  ns  to  a  water rhole,  at  which  we  were  able  to 
obtain  a  splendid  supply.  This  I  named  the  '*  Empress  Spring  "  — a  name 
appropriate  to  the  year  of  rejoicing  over  Her  Gracions  Majesty's  long 
leign. 

A  very  oarlous  water  this — between  two  sand-ridges  some  1^- 
Qile  apart,  a  low  outcrop  of  white  limestone,  in  which  could  be  seen 
v'hat  appeared  at  first  sight  to  be  a  series  of  three  rock-holes,  which 
>ne  might  easily  pass  within  60  yards  and  not  notice.  On  further 
nspeofcion,  two  of  the  three  holes  turned  out  to  be  circular  entrances,  2 
md  3  feet  in  diameter,  leading  vertically  into  a  cave  beneath,  the 
loor  of  this  chamber,  which  is  28  feet  across,  being  some  20  feet  from 
he  surface,  and  covered  to  a  depth  of  2  feet  with  sand.  From  the  cave 
'WO  passages  run,  one  west  and  upwards,  the  other  east  and  downwards. 
Uong  this  latter  passage  one  can  just  crawl,  and  at  the  end  of  it,  some 
>0  feet  from  the  surface,  is  a  small  pool  of  water,  evidently  a  soakage 
rom  the  surrounding  country,  and  possibly  a  spring.  Though  only  a 
imall  supply  was  visible,  yet  continual  bailing  did  not  appreciably  lower 
he  level  of  the  water.  Considerable  work  had  to  be  done  before  we 
ionld  get  the  water  to  the  surface ;  the  native  bailed  the  water  into  a 
racket,  which  was  passed  from  hand  to  hand  along  the  passage  to  the 
loor  of  the  cave,  and  finally  hauled  from  above  to  the  surface. 

A  rough  ladder  formed  of  mulga  poles  and  branches  had  served  the 
iboriginals  to  come  and  go,  and  all  along  the  passage  the  remains  of 
dd  fires  could  be  seen. 

Surrounding  the  outcrop,  a  small  patch  of  buckbush  (or  roly-poly 
prass)  and  good  camel  bushes  exist.  From  the  man  who  guided  us 
o  this  water  I  made  out  the  following  words,  which  I  look  upon  as 
)retty  reliable,  though  it  is  very  hard  to  be  certain  whether  or  no  one 
8  getting  the  correct  word 

Warroo  or  walloo. 

...  ...  . .  •      M  asipct. 

Puppa. 

Grabbi. 
Woola  or  *oola. 

Menia. 

Murra. 
Kuttya. 


Fire  or  smoko 
Wood    ... 
Dog 

Water    ... 
Nose 
Arm 

Hand     ... 
Hair 


Here  we  found,  too,  a  curiously  carved  flat  board,  rounded  on  the 
»ack,  some  10  feet  long  by  6  inches  broad,  similar  to  one  shown  in 
ketch,  bidden  away  in  some  bushes.  I  do  not  know  the  use  to  which 
hese  boards  are  put,  but  fancy  they  have  some  mysterious  significance, 
•nd  are  produced  at  "  coroborrees."  From  the  unusually  careful  way 
Q  which  they  are  hidden,  I  should  judge  they  were  of  some  value. 
Around  Mounts  Allott  and  Worsnop  we  found  an  oasis  of  some  5  or 
No.  II  [.—March,  1898.]  t 
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6  square  miles  of  fair  stock  conntry.  Alexander  ppring  we  found  dry, 
and  in  appearance  more  like  a  soakage  in  the  shallow  bed  of  a  small 
watercourse  than  a  spring ;  at  the  same  time,  not  5  miles  south  of  the 
spring,  and  visible  from  the  top  of  Mount  Worsnop,  the  welcome  sight 
of  a  fine  deep  clay  pan  met  our  eyes.  This  clay  pan  (Woodhouse  lagoon), 
some  400  yards  in  diameter,  is  surrounded  by  sandhills,  and  is  evidently 
formed  from  the  drainage  off  Mounts  Allott  and  Worsnop,  and  the  neigh- 
bouring cliffs  and  hills,  and  into  it  the  creek  in  which  is  Alexander 
spring,  after  spreading  out  on  to  a  blood-wood  flat,  eventually  finds  its 
way.  Teal  and  water-hen  were  fairly  numerous,  and  one  oamp  of 
natives,  who  retired  on  our  appearance. 

Striking  north  now,  we  shortly  got  into  spinifex  country  of  a  new 
character:  undulations  of  sand  covered  with  a  light  gravel  of  iron- 
stone— most  barren  and  wretched  country,  only  relieved  by  the  ocourrenoe 
of  belts  of  blood-woods  iu  the  valleys  between  the  undulations.  In  these 
belts  of  timber  good  feed  might  sometimes  be  found.  Besides  the  blood- 
woods  and  a  species  of  beef-wood,  no  timber  grows,  though  oocasional 
thickets  of  mulga  are  met  with.  This  gravelly  desert  extends  as  far 
north  as  lat.  22°  40'.  Between  Alexander  spring  and  the  Alfred  and 
Marie  range,  a  few  hills  and  low  ranges  of  sandstone  occur,  but  north 
of  the  latter  no  hard  country  or  hills  were  seen  for  a  great  distanoe.  A 
few  small  and  scattered  families  of  blacks  inhabit  this  desert,  subsisting: 
on  spinifox  rats,  hoodies  (a  smaller  rat),  snakes,  lizai'ds,  iguanas,  grubs,^. 
seeds,  and  occasionally  doves  or  pigeons,  an  emu  or  kangaroo  (of 
a  few  exist  in  the  Young  range)  very  rarely  falling  to  their  lot.  Foi 
water  they  depend  almost  entirely  on  native  wells,  which  yield  a 
and  unreliable  supply.  Forced  from  the  nature  of  the  country, 
of  water,  and  their  i>eculiar  method  of  hunting,  viz.  by  burning 
tracts  of  spinifex,  to  be  always  wandering,  they  seldom  camp  for*mor^'3^*r< 
than  a  week  or  two  in  one  place,  and  do  not  trouble  to  build  any  sort  ot  ^z^  o; 
houses  or  shelters. 

Having  set  alight  to  a  patch  of  spinifex,  the  natives  surround  tbi 
blaze  as  far  as  their  small  numbers  will  admit,  and  with  throwing-f 
and  spears  knock  over  any  rats  or  other  animals  or  reptiles  which 
trying  to  escape  from  the  burning  spinifex.      So  soon  as  a  patch  o* 
country  has  been  burnt,  the  **gins"  and   **  picaninnies "  go  carefully 
over  the  ground  with  a  pointed  stick  in  one  hand  and  a  wooden 
man  "  ♦  in  the  other,  gathering  up  any  lizard,  snake,  or  grub  which  ha. 
perished  in  the  flames. 

When  the  country  immediately  surrounding  the  well  at  which  tb  ^c3e 
tribe  is  camped  has  burnt  out  to  a  radius  of  some  4  or  5  miles,  the^  -^f 
wander  on  to  another  well.     The  Australian  aboriginal  is  not  noted,  as  * 


•  A  small  trough  of  wood  or  bark,  used  for  either  carrying  food  or  water,  or  fi 
scooping  out  the  sand  from  native  wells. 
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or  his  provident  cuatoma,  but  their  nnwillingneBa  to  camp  neu* 
d  wftter  bIiowb  that  these  desert  natives  are  not  without  some 
lit  for  the  future.  The  small  native  wella  are  used  first,  and  when 
uid  the  Tock-holc3  are  exhausted,  then  the  more  dependable  waters 
ide  use  of.  As  well  as  the  rats  and  reptiles,  on  which  they  chiefiy 
hey  nee  au  edible  bean  not  unlike  the  bean  of  our  English  broom  ; 
ley  heat  on  the  wood  coals  and  eat  with  evident  relish,  though  to 
I  taste  of  the  beans  was  most  unpleasant,  being  very  bitter.  A 
fellow  seed  they  grind  on  a  flat  stone  with  a  small  round  boulder 
nite  (evidently  traded  for  from  a  distance),  and  by  mixing  a  little 
make  n  paste,  sometimes  baked  into  a  very  black  and  unpalatable- 


;  cake.  Though  feeding,  as  a  rule,  only  night  and  niorniug,  they 
nes  sit  down  and  cook  and  eat  a  rat  as  soon  as  killed.  Everything 
n  in  a  half-cookcd  state.   The  process  of  preparing  a  meal  is 

in  the  extreme  ;  the  rats  are  plucked  and  thrown  on  to  the  hot 
with  no  further  preparation,  and  are  greedily  devoured  rod  and 
,  and  but  barely  warm.  A  lizard  or  iguana  calls  for  a  further 
e  of  culinary  kuowledge  :  first,  a  iroiiketl  twig  is  forced  down 
roat,  and   the  inside  pulled  out,  which  dainly  is  thrown  to  any 

child  that  hftppens  to  be  near;  the  reptile  is  then  placed  on 
Hb  until  distended  to  the  utmost  limit  that  the  skin  will  bear 
t  bursting  [  then  it  is  put  on  a^hes  less  hot  and  covered  with  th.- 
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same,  and  after  a  few  minntes  is  pronounced  cooked  and  ready  for  the 
table.  The  old  gins  usually  do  the  cooking,  and  keep  np  an  inoessant 
chattering  and  swearing  the  while.  They  drink  twice  a  day,  on  going 
out  and  on  returning  from  hunting,  and  swallow  an  enormous  quantity 
of  water,blowing  themselves  out  to  a  noticeable  degree.  Using  no  shelter 
or  "  mia  "  of  any  kind,  they  sleep  two  or  three  together  in  a  hollow  Bora|)ed 
out  in  the  sand ;  between  each  hollow  a  little  fire  is  kept  burning  all 
night  (in  the  cold  weather),  replenished  from  a  bundle  of  sticks  and 
roots  kept  handy  for  the  purpose.  To  break  the  force  of  the  wind,  a 
fence  is  made  of  uprooted  tussocks  of  spinifex  some  2  feet  high,  and 
behind  this  they  lie  coiled  up  higgledy-piggledy  like  a  litter  of  pups. 
Poor  as  is  the  supply  from  the  native  well?,  they  last  the  blacks  a  con- 
siderable time,  as,  except  for  drinking,  they  make  no  use  of  water. 
From  what  I  have  seen  of  these  wells,  I  jud<;e  them  to  be  simply  rock- 
holes  which  have  been  filled  in  and  covered  by  the  general  deposit  of 
sand.  In  some  few  there  seems  to  bo  h  very  slight  soakage,  but  as 
a  rule,  when  we  had  finished  with  a  well,  it  presented  the  appearance 
of  an  empty  rock-hole  from  1 2  feet  to  as  much  as  30  feet  in  depth. 

There  being  no  soakage  into  the  well,  the  sand  immediately  round 
it  is  just  as  dry  as  that  elsewhere,  and  in  consequence  one  sees  no 
grass  or  herbage  growing  near  the  mouth,  as  would  be  the  case  were  ^^e 
the  ground  damp.  Except  for  native  camps  or  tracks,  one  has  no  guide  -ce^  e 
whatever  to  these  holes,  and  might  easily  ])ass  within  a  few  yards  with-  — -m- 
out  seeing  them.  The  plan  on  which  we  worked  was  as  follows :  —  * 
Every  day  or  so  we  would  see  smokes  antsing  in  various  directions  ^^^mh 
(usually  at  about  9  a.m.).     Choosing  a  smoke  in  the  direction  nearest  -d^^ss^ 

to  that  in  which  I  wished  to  travel,  I  would  take  a  bearing  with  pris J^s 

matic  compass,  and  travel  on  that  bearing  until  the  fire  or  the  burnt  ^^-^ai^ 
patch  of  country  was  reached.  Sometimes  these  fires,  though  appearing^^  m:^[ 
quite  close,  would  prove  to  be  30  miles  off,  and  pretty  accurate  steering^^  ^^i 
was  required  to  hit  off  the  exact  spot  where  the  fire  had  been.  Having^^  -^^i 
reached  the  spot,  we  would,  if  possible,  surprise  natives  whilst  they^^.^3B3 
were  hunting,  and  secure  one  or  more ;  or,  failing  that,  we  would  picte^^^cl 
up  the  tracks  of  the  lighters  of  the  fire,  and  follow  them  until  their  oamp^^M^np 
was  found.  This  often  entailed  hours  and  hours  of  patient  search,  foK^<=:>or 
so  many  footprints  surround  the  burnt  country  that  it  is  hard  to  singles  M'^^h 
out  the  tracks  leading  campwards.  On  our  approaching  a  tribe^^-*^^* 
astonishment  and  awe  would  keep  them  spellbound  for  a  few  minutoi ■. "* '""^t 
and  then  up  and  away  they  would  run  helter-skelter,  leaving  everyihiD^^  ^^g 
behind  them — some  hiding  behind  bushes,  others  climbing  into  trees,  anc» 
a  few  of  the  bolder  spirits  awaiting  our  arrival,  with  but  ill-assumed  con- 
fidence, after  the  first  retreat.  It  would  often  happen  that  they  had  onlj^—  -7 
one  or  two  of  us  to  deal  with,  the  main  party  being  behind,  and  on  snch^t  a 
occasions  they  wore  bold  and  insolent,  and  sometimes  ready  to  dispute  ou^'  '' 
unceremonious  arrival  into  their  country.   A  young  **  gin  "  (girl)  or  smal       ^ 
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boy  would  always  show  us  their  camp  and  well  without  much  hesitation, 
a  "buck"  sometimes,  but  an  old  lady  never;  they  are  the  hardest 
to  manage,  and  are  quite  untamable,  yelling  and  screaming,  kicking, 
scratching  and  biting,  spitting,  and  presumably  cursing,  until  one  is 
by  no  means  sorry  to  be  quit  of  them.  Having  secured  a  native,  or  two 
if  possible,  for  they  fret  less  in  company  and  sooner  get  over  their  fear, 
should  he  take  us  to  water  at  once,  well  and  good ;  if  not,  we  would 
continue  on  our  course  for  the  rest  of  the  day,  taking  the  captive  with 
us.  A  single  night  without  water  would  soon  bring  him  to  reason,  and 
one  could  be  pretty  sure  that  in  the  morning  he  would  be  only  too  anxious 
to  get  started.  When  thirsty  they  travel  very  straight  and  at  a  great 
rate,  with  long  swinging  strides,  often  carrying  a  short  stick  behind 
the  shoulders  like  a  *' backboard/'  Though  apparently  there  is  little 
advantage  in  this,  it  will  be  found  that  the  position  one's  arms  take 
expands  the  chest  and  opens  the  lungs,  and  certainly  makes  rapid 
walking  easier. 

On  starting,  I  would  make  the  native  point  out  the  direction  of  the 
water,  and  take  a  bearing ;  as  a  rule  they  deviate  but  little  from  the 
direction  pointed  out.  Sending  the  captive  on  ahead  with  one  of  us  to 
prevent  his  escape,  I  would  walk  behind  the  line,  and  so  watch  our  course. 

These  captures  were  a  necessity — matter  of  life  or  death  for  us, — our 
guides  were  never  cruelly  dealt  with,  but,  as  a  rule,  dismissed  with 
presents,  and  well  enough  contented. 

Arrived  at  a  well,  our  troubles,  so  far  from  being  over,  were  only 
just  beginning,  and  long  hours  (often  days  and  nights  without  rest)  of 
hard  work  lay  before  us  before  we  could  have  any  water  for  our  camels 
or  ourselves,  though  we  might  be  able  to  get  sufficient  to  keep  us  going 
whilst  we  worked. 

On  first  acquaintance  with  these  wells,  a  novice's  impulse  would  be  to 
dig  out  the  sand  until  the  bottom  was  reached,  and  wait  for  the  water 
to  soak  in,  in  which  case  he  would  be  woefully  disappointed,  for  the 
water  is  held  a  long  time  in  the  sand,  and,  there  being  no  soakage  from 
the  surrounding  countrj^  ever}'  shovelful  of  sand  would  contain  an 
appreciable  amount  of  water,  and  finally  he  would  be  left  with  a 
rock-hole  cleaned  out  certainly,  but  cleaned  not  only  of  sand,  but  of 
water  also.  To  sink  by  degrees  and  bail  the  water  as  it  oozes  from 
the  sand  above  is  equally  out  of  the  question,  for  every  shovelful  taken 
out  only  leaves  room  for  the  surrounding  sand  to  fall  in.  Therefore, 
without  some  means  of  holding  back  the  sand,  one  is  ])laced  in  the 
wretched  position  of  finding  and  seeing  the  water  without  the  power 
of  getting  it.  The  natives  use  so  little  water  at  a  time  that,  as  the 
water  becomes  less,  they  are  able  to  scoop  out  the  sand  very  gradually, 
and  plaster  it  round  the  sides  of  the  well,  and  so  prevent  the  inrush  of 
sand.  As  often  as  not,  they  do  not  bail  the  water  at  all,  but  suck  it 
up  from  the  sand  through  a  bunch  of  grass. 
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Luckily,  amongst  our  gear  we  bad  two  galvanized  iron  boxes  made 
with  deep  lids,  on  the  same  pattern  as  those  of  a  oommercial  traveller ; 
by  cutting  the  top  of  the  lids  oflf,  we  were  able  to  make  a  sort  of 
"caisson"  without  damaging  the  rest  of  the  box.  By  sinking  these 
in  the  sand  in  the  well,  by  digging  out  the  sand  contained  in  them, 
and  by  patiently  waiting  with  a  pannikin  for  the  small  trickle  of  water 
soaking  in  from  the  sand  contained  between  the  outside  of  the  boxes 
and  the  sides  of  the  rock-hole ;  and  then  again  forcing  the  boxes  lower 
and  continuing  the  bailing  process,  we  were  able  to  drain  the  native 
well  of  all  the  water  it  contained,  and  by  the  time  we  had  finished,  an 
empty  rock-hole  surrounded  by  sand  would  remain,  with  only  a  few 
traces  of  moisture  at  the  bottom. 

The  water  from  these  wells  always  had  a  nasty  taste,  and  on  boiling 
a  thick  scum  would  come  to  the  surface.  Tea  made  with  it  turned 
quite  black.  Iron  the  water  certainly  contained,  but,  besides  that,  the 
remains  of  birds,  lizards,  sticks,  and  other  rotting  vegetation,  and  the 
flavour  left  by  countless  aboriginals  go  to  make  a  very  remarkable  beverage. 
So  wretched  a  supply  do  these  wells  yield  that,  after  sometimes  as 
much  as  four  days'  and  nights'  constant  work,  we  would  be  only 
rewarded  by  100  to  180  gallons;  we  were  seldom  able  to  fill  the  camels 
and  the  water-cans  at  the  same  well,  and  week  after  week  for  nearly 
five  months  it  was  one  continual  battle  for  water. 

The  weather   was   now   very   hot   for  the   time  of  year,  and  the 
temperature  increasing  daily,  though  in  the  early  morning  a  cold  east 
wind  blew  that  freshened  us  for  tlie  coming  heat  of  the  day.    We  passed 
over  large  tracts  of  burnt  country,  from  which  the  strong  winds  were  con- 
tinually blowing  clouds  of  black  dust  and  ashes — little  spiral  winds,  small 
"  willy-willies,*'  being  of  common  occurrence,  when  a  black  olond  would 
suddeuly  rush  up  into  the  air,  and  many  feet  overhead  bunches  of  spini- 
fex,  small  branches,  and  grass  would  be  whirled  round  in  rapid  oonfasion. 
On   September   19,  after  leaving   Family  well   in  lat.  22**  40',  we 
entered  the  most  miserable  and  barren  desert  of  sand-ridges  it  is  possible 
to  picture,  and  from  this  date  until  November  16  we  were  never  out  of 
sight  of  a  sand-ridge.    From  lat.  22°  40'  up  to  lat.  20°  45'  there  stretches 
a  vast  howling  wilderness  of  high  spinifex-clad  ridges  of  red  sand,  eo 
close  together  that  in  an  average  day's  travelling  of  seven  hours  we  would 
cross  some  sixty  ridges,  so  steep  that  as  often  as  not  the  camels  would 
crest  them  on  their  knees,  and  so  barren  and  destitute  of  vegetation 
(saving  spinifex)  that  even  camels  are  hard  put  to  pick  up  a  living. 
The  average  height  of  these  ridges  from  trough  to  crest  I  should  judge 
to  be  at  least  50  to  60  feet   vertical.*     With  almost  heart-breaking 
regtdarity,  they  keep  their  general  trend  of  north  by  east  and  south 

*  Colonel  Warburton  estimatod  the  average  height  of  sand-ridges  seen  hy  him  to 
be  over  80  feet.  Gregory  gave  from  30  to  60  feet  as  the  average  height  of  thooe  seen 
by  him  east  of  the  Oakover  river. 
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yy  west,  whioh  made  our  travelling  the  more  difficult  and  tediooa  w, 
iron  our  northerly  oonrse,  we  were  always  cTosaing  the  grain  of  the 
oantry.  As  well  as  the  tTonghs  and  waves,  ho  to  speafc,  the  ridges 
eem  to  run  in  great  nndulationa,  bo  that  for  half  a  day,  or  a  day 
erhapa,  we  would  reach  the  top  of  one  ridge  only  to  find  a  higher  one 
1  ftont,  and,  similarly,  the  next  part  of  our  journey  would  be  over 
.dg6s  gradually  sinking  before  us.  Words  oan  give  no  conception  of 
le  ghastly  desolation  and  awfnl,  hopeless  dreariness  of  the  scene 
•hich  meets  one's  eyes  from  the  crest  of  a  high  ridgo.  The  barrenness 
F  the  sand  is  only  intensified  by  the  few  sickly  and  shrunken  gnms 
iftt  are  dotted  over  it,  and  everywhere  spreads  spinifux;  true  it  is, 
tKnigh,  that  even  this  poverty-strioken  plant  has  its  uses,  for  it  serves 
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>  bind  the  sand  and  keep  the  ridges  for  the  most  part  oompaot. 
fhun  the  spinifex  does  not  grow — that  is,  on  the  orest  of  the  ridges, 
robsbly  kept  back  by  the  wind — one  realizes  how  impossible  it  would 

>  to  travel  for  long  over  dnnes  of  loose  sand. 

In  such  country  as  this  one  can  appreciate  the  many  good  qualities 
the  oamel.  Poor  kind  and  noble-hearted  beasts,  with  what  patience 
>d  undaunted  courage  do  they  struggle  on  with  their  loads,  never 
'mplaining,  and  never  giving  in  until  they  drop  from  sheer  exhaustion  I 
%ht  after  night  we  searched  in  vain  for  any  feed;  after  vainly 
'^odering  la  their  hobbles,  picking  up  a  few  scattered  mouthfuls  from 
*  ^xj  and  shrivelled  thistlo-ltke  plant  (good  feed  when  green,  and  full 
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of  sticky  white  juice),  tired  nature  would  at  last  give  in,  and  empty- 
stomached  and  well-nigh  worn  to  death,  they  would  lie  till  morning, 
until  again  dragged  relentlessly  across  several  dozen  more  of  ridges. 

All  through  this  wretched  country  small  families  of  natives  (eight 
or  nine  together)  exist.  Contrary  to  what  one  would  suppose,  th^ 
are  by  no  means  small  or  ill  made ;  rather  the  op}K)site,  some  "  bucks " 
being  upwards  of  6  feet  high,  and  on  the  whole  a  better  raoe  than 
those  seen  further  south  about  the  Eastern  Coolgardie  fields.  And  the 
reason  is  not  far  to  seek,  for  with  the  southern  black  it  is  either  a  feast 
or  a  famine— that  is  to  say,  that  once  in  a  while  he  kills  an  emu  or 
kangaroo,  and  in  the  mean  time  lives  upon  "bardies"  (large  white  grubs 
found  in  the  roots  of  a  shrub),  and  so  forth ;  whereas  the  desert  nigger 
never  knows  want,  and  has  always  a  full  larder,  though  it  may  contain 
nothing  better  than  rats  and  lizards.  On  their  return  from  hunting,  one 
sees  the  bucks  marching  home  with  the  spoils  of  the  chase  strung  by 
the  tail  in  the  hair  girdle  that  they  wear  round  their  waists,  and  the 
ladies  following  behind  with  **  coolimans  "  brimful  of  bob-tailed  lizards, 
sleeping-lizards,  rats,  and  other  choice  delicacies.  These  rats  live  upon 
the  roots  and  the  youn<!;  plants  of  spinifex,  and,  so  far  as  I  can  see, 
do  not  require  water;  supposinj:c  that  they  were  able  to  go  down  to 
the  bottom  of  a  native  well,  and  climb  up  again,  which  it  would  not 
be  possible  for  them  to  do,  they  would  certainly  leave  well-beaten 
paths  leading  to  the  water,  and  these  one  does  not  ever  see.  Bpinifex 
contains  a  considerable  amount  of  turpentine,  and  from  the  roots  the 
natives  make  a  kind  of  gum,  so  that  perhaps  sufficient  moisture  is  ob- 
tainable from  it  to  keep  the  rats  alive. 

Whilst  hunting  or  travelling,  the  natives  get  some  satisfaction,  and 
I  suppose  a  certain  amount  of  nourishment  as  well,  from  the  pulp  of 
certain  plant  which  they  chew,  something  of  the  nature  of  ^*  pitcheri 
used  by  the  Queensland  blacks. 

The  natives  are  by  no  means  free  from  disease,  and  both  at  Famil, 
well  (lat.  22°  40')  and  at  the  Jew's  well  (lat.  19°  40*)  we  found  natives^ 
one  a  woman,  the  other  a  man,  suffering  from  some  horrible  outbreak  o 
running  sores,  covering  tlie  arms,  legs,  chest,  and  back,  aocompani 
by  a  swelling  of  the  joints.     We  doctored  them  with  Stockholm 
and  linseed  oil  (a  mixture  used  for  mange  in  camels),  which  seemed 
relieve  them  somewhat.     Disease  of  the  eye  is  not  uncommon,  one 
little  boy  having  the  inner  corner  of  either  eye  completely  eaten  away^ 
leaving  a  cavity  into  which  one  could  easily  put  the  point  of  one's  thumb. 
At  a  native  well  (lat.  21^  40')  was  a  stone-blind  native,  and  from  what 
could  gather  ho  had  been  always  so. 

Wounds  and  scars  from  burning  are  of  common  occurrence,  from  th 
fact  that  they  sleep  so  close  to  their  small  fires,  and  owing  to  the  carel 
manner  in  w*liicli  the  babies  and  children  are  thrown  down  and  left  olos^* 
to  a  fire,  to  roll  in  and  have  an  arm  half-charred  or  to  be  merely 
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roasted,  as  chance  may  direct.  The  mothers  care  very  little  for  their 
Iz0n»  and  the  elderly  ladies  especially  will  show  far  more  affection 
litter  of  domesticated  dingo  pups.  When  a  tribe  has  been  in  full 
at  on  our  approach,  I  have  seen  an  old  gin  stop  and  turn  back  to 
'  camp  to  pick  up  some  small  puppies ;  yet  when,  as  sometimes  hap- 
d,  we  had  a  small  boy  in  captivity,  no  attempt  at  rescue  was  made, 
jnongst  the  weapons  and  treasures  in  a  camp  are  nearly  always 
1  several  bundles  rolled  in  a  covering  of  bark  and  tied  round  with 
string.  In  these  bundles  they  carry  all  sorts  of  finery  (in  the 
9  of  plaited  bands  of  string  for  the  arm  or  wrist,  "sporrans"  or 

of  dingo  hair,  or  the  tips  of  rats*  tails,  necklaces  of  beans,  and  so 
),  and  valuables — carved  sticks,  flat  or  round,  as  shown  in  sketch ; 
IS  of  quartz  or  opaline  for  making  tools  for  carving ;  a  sort  of  red 
)  and  another  white  substance,  from  which  tbey  make  paint  for 
rating  themselves ;  bunches  of  emu's,  crow's,  or  hawk's  feathers ;  a 
bones  of  birds  or  rats  for  putting  through  the  nose ;  and  numerous 
:  odds  and  ends.  As '  evidencing  the  extent  to  which  they  trade 
one  to  the  other,  I  mention  you  that  in  camps  as  far  in  the  interior 
'elena  spring  and  Family  well  we  found  such  things  as  pearl- 
nr  shells  (used  slung  round  the  waist  for  a  "  sporran  "),  lids  of  tin 
h-bozes,  an  iron  tent-peg,  a  piece  of  a  saddle-tree,  piece  of  glass 
folly  packed  in  a  case  of  feathers  and  grass),  and  tomahawks  made 

old  iron,  apparently  part  of  the  tyre  of  a  dray-wheel.  This 
ng  is  all  the  more  curious  when  one  considers  the  small  extent  of 
try  to  which  one  family  is  confined,  and  also  the  very  rapid  changes 
Jiguage.  I  should  say  that  about  70  or  80  miles  would  be  the 
longest  distance  that  any  native  could  travel  without  leaving  his 
particular  district.  On  our  return  journey,  two  men  caught  near 
it  Elphinstone  knew  no  waters  beyond  Stansmore  range,  where  we 
ated  them.  I  think  it  probable  that  there  are  no  natives  who  are 
ely  ignorant  of  the  existence  of  the  white  man,  though  doubtless  to 
f  we  are  as  little  known  as  the  pigmies  of  Africa  were  to  the  ancients. 
"he  blacks  nearer  settlements  add  the  word  '*  womany "  to  their 
ish  vocabulary.  Again,  at  Helena  spring  the  native  that  we  had 
us  would  look  on  quite  unmoved  at  us  as  we  shot  the  small  tufted 
»ns,  which  came  to  water  in  fair  quantities ;  whilst  further  north, 
5w  well,  on  my  picking  up  a  rifle  there  was  a  general  stam|)ede  of 
natives,  who  surrounded  us  as  we  worked  at  the  well,  and  who 
somewhat  impeding  us  by  their  inquisitiveness. 
[elena  spring,  a  small  basin  in  a  surface  outcrop  of  limestone 
ition,  fed  from  some  subterranean  source,  is  surrounded  by  a  little 
,  not  more  than  400  yards  wide,  of  splendid  herbage  of  thistle- 
ippearance,  and  numerous  good  camel  bushes ;  outside  this  welcome 
away  to  the  horizon  on  all  sides  stretches  the  desolate  sea  of  sand- 
0,  at  the  time  of  our  journey  looking  all  the  more  inhospitable 
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and  dreary  from  having  been  recently  burnt.  The  basin,  through  the 
bottom  of  which  the  water  rises,  contains  no  more  than  70  gaUons; 
on  exhausting  this  supply  the  water  will  be  found  to  rise  again,  and 
before  long  attains  its  former  level  nearly  flush  with  the  surface.  Here 
we  camped  some  few  days,  allowing  the  camels  to  enjoy  to  the  full 
the  good  feed  and  unlimited  supply  of  water;  not  sorry  ourselves 
for  a  few  days'  rest,  occupied  in  washing,  mending  clothes  and 
saddles,  diary-writing,  and  the  numerous  little  duties  which 
necessarily  been  somewhat  neglected.  Who  can  picture  the  satisflBtctio; 
and  relief  of  finding  one's  self  at  a  good  water,  easy  of  access  and  un&il — 
ing  of  supply,  after  weary  days  and  nights  of  toil  in  the  wre 
native  wells?  What  a  Godsend  this  spring  was  to  us  and  our 
camels !  Without  it  'tis  hard  to  say  how  we  would  have  fared,  for  th^ 
camels  were  well-nigh  exhausted  from  the  heat  and  want  of  feed,  an^ 
had  been  coaxed  along  with  the  greatest  difficulty.  The  sand  during 
the  day  became  bo  overpoweringly  hot  that  the  camels  would  m 
stand  still,  and  on  a  necessary  halt  to  adjust  a  pack  or  nose-linOy 
would  break  away  and  drop  down  in  the  wee  patch  of  shade  afforded 
some  small  bush  or  shrub,  some  would  lie  down,  and  those  that 
would  be  continually  lifting  their  feet.  The  aboriginal  we  had  with 
suffered  more  from  the  heat  than  we  did,  and  would  hurry  forward  w! 
a  tree  came  in  sight,  straining  at  the  rope  or  chain  like  a  dog  at 
leash,  throw  himself  in  the  shade  of  the  trunk  (for  the  few  ill-l 
branches  afforded  do  shade),  and  with  a  stick  dig  a  small  hole  in 
sand,  then  from  a  foot  or  so  below  the  surface  he  would  bring  up  Yitat 
of  cool  sand,  with  which  he  would  anoint  his  legs  and  arms.  Soi 
times  he  mixed  wuth  the  sand  his  own  urine,  plastering  the  mud 
formed  over  his  head  and  body.  To  two  dry  wells  he  took  us,  until 
patience  was  nearly  exhausted,  and  we  resorted  to  the  unfailing 
ment  of  allowing  him  no  water  until  he  guided  us  aright.  The  outoo" 
of  this  was  the  finding  of  Helena  spring,  on  arrival  at  which  our  fti 
was  most  anxious  to  plunge  into  the  basin  of  water,  60  eager  was  h 
alleviate  his  thirst. 

Words  got  from  Natives  near  Helena  Spring, 


I. 


le 


Native. 

English. 

Goondooroo 

Eagle-hawk. 

Waaldi 

Gum  tree. 

Godadjudah 

Spinifex. 

Nooah 

Sand. 

Warroo 

Smoke,  fire,  or  firewood. 

Gabbi 

Water. 

Puppa 

Dog. 

Native 

Words  near 

"  Point  Mossier 

Native. 

English. 

Yowie 

•  •  • 

»  •  •                   •  •  • 

•  •  a 

Water. 

Yurrie 

•  •  • 

>  •  •                   •  •  • 

•  •  • 

Water. 

)t 

e 


la 
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It  may  Bonud  cmel  to  keep  e,  man  thirsty  for  so  long,  bnt  it  miut 
l>e  remembered  that  our  lives  depended  on  the  natives  showing  us  water, 
and  if  unwilling  to  do  so  they  bad  to  take  tbo  oonsequences ;  and  for 
-tbat  matter,  though  in  such  a  case  they  had  no  water  for  perhaps  thirty 
li.oaTB,  yet  we,  working  and  walking,  had  no  more  day  after  day  than 
-^vould  jnst  BufBce  to  keep  body  and  soul  together. 

From  latitude  20°  bff  to  latitnde  19°  20',  the  monotony  of  the  desert 
-^ras  somewhat  broken  by  the  ooonrrence  of  detached  blooks  and  table- 
iautda  of  sandstone  (the  Sootheek  tablelands)  which,  in  the  distance, 
bad  the  appearance  of  bold  headlands,  cliffs,  and  points  snoh  as  one 
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^eea  on  the  sea-ooast.    These  are  in  aome  cases  some  200  feet  above 

"^he  surronnding  country,  with  abeer  rocky  faces  and  more  or  less  flat 

^ops,  from   which  there    stand    out    conical   peaks,  and   hills  like  so 

^naoy  gigantio  mole-hills.    The  flat  top  gradually  slopes  away  from  the 

liigbeet  olifEs,  until  at  a  distance  of  some  3  to  6  miles  the  sandhills 

«nd  the  summit  of  the  tablelands   are  one.      Barren    of  all   trees — 

except  here  and  there  a  fig  which  somehow  manages  to  live  with  its 

Toots,  some  finding  a  foothold  in  clefts  in  the  face  of  the  rook,  and 

some  hanging  into  space — and  innocent  of  all  vegetation  but  spini&x, 

these  hills  present  a  most  forbidding   and  desolate   appearance.      In 

the  valleys  between  the  headlands  and  around    the  foot  of  the  cliffs 

a  narrow  belt  of  &ir  grass  grows,  and,  torn  away  by  occasional  thunder- 
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storms,  rough  and  steep  little  gorges  and  glens  give  rise  to  narrow 
though  deeply  scored  watercourses,  which  with  their  fringes  of  bushes 
and  shrubs  are  soon  swallowed  by  the  all-devouring  sand.  From  the 
appearance  of  these  little  creeks,  I  should  judge  that  very  oooasional, 
but  very  violent  thunderstorms  must  visit  this  region.  The  beds  over- 
grown with  spinifex  go  to  show  that  running  water  is  of  infreqaent 
occurrence,  whilst  the  U2)turned  roots  of  trees  and  large  bonlden  and 
broken  fragments  of  rock  strewn  about  in  wild  confusion,  and  the  way 
in  which  a  channel  has  been  torn  out  through  the  sand  until  the  bed- 
rock is  exposed  beneath,  give  one  the  impression  that  some  powerful 
storm-agency  must  sometimes  be  at  work.  Whilst  we  were  amongst 
these  tablelands  the  weather  was  broiling  hot,  and  night  after  night 
we  experienced  terrific  thunderstorms,  but,  alas!  unaccompanied  by 
rain.  Every  evening  the  clouds  would  bank  up  black  and  threaten- 
ing, the  heat  would  be  suffocating,  making  sleep  impossible,  lightning 
tearing  across  the  sky ;  and  then,  after  all  this  hope-inspiring  prelude, 
several  large  drops  of  rain  would  fall — no  more — the  sky  would  dear, 
and  the  performance  be  over,  only  to  be  repeated  the  coming  evening. 

At  the  head  of  one  or  two  gorges  we  found  some  large  rocky  pools, 
usually  situated  underneath  an  overhanging  ledge  of  rock.  The  largest 
of  these  (Godfrey's  tank),  situated  in  a  position  almost  inaccessible  to 
camels,  I  estimated  to  contain,  when  full,  about  40,000  gallons.  As  we 
found  the  hole,  it  held  sufficient  water  to  enable  us  to  have  a  good 
bathe  before  leaving  it. 

From  (iodfrey*s  tank  to  ISIount  Bannerman  there  was  another  un- 
interrupted stretch  of  sand-ridges,  and  one  well  with  a  good  supply 
(lat.  lO''  40^).  To  this  we  had  tracked  a  tribe  of  some  twenty  blacks, 
about  which  the  most  noticeable  thing  was  their  pronounced  Jewish 
cast  of  features — fine,  big  men  most  of  them^  very  inquisitive  and  bold. 
To  the  east  of  this  well  a  belt  of  black  desert  oak  stretches,  the  first  we 
had  seen. 

Near  Mount  Bannerman  we  had  our  first  mishap,  losing  three  camels 
from  poison-plant  I  could  not  discover  which  bush  it  was  that  had 
such  fatal  properties,  and  could  only  be  thankful  that  we  lost  so  few. 
One  day  past  Mount  Bannerman,  and  the  desert  of  sand-ridges  was 
behind  us.  Here,  in  the  shape  of  horse-tracks,  we  saw  the  first  signs 
of  white  man  since  sighting  Forrest's  pile  of  stones  on  Mount  Allott 
Our  journey  through  unknown  country  was  now  at  an  end,  and  along 
the  banks  of  the  creeks  and  rivers  in  the  Kimberley  country,  into 
which  we  shortly  entered,  our  path  was  through  pleasant  placea — shady 
trees,  long  grass,  and  frequent  pools  of  water  in  the  shingly  beds  of  the 
creeks  (alive  with  fish  and  ducks),  made  a  welcome  change  after  the 
awful  desolation  of  the  desert.  This  Kimberley  country  is  too  well 
known  to  need  any  further  description  here.  ^  Let  it  suffice  that  we 
followed  up  the  Margaret  river  to  the  crossing  of  the  Derby — Hall's 
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Creek  telegraph-line,  and  along  the  latter  to  Hairs  Creek,  the  official 
centre  of  the  Eimherley  goldfiold.  Our  joy  and  self- congratulations  at 
liaving  overcome  the  dangers  and  difficulties  of  the  desert  were  doomed 
to  a  short  existence,  for  a  most  deplorable  accident,  resulting  in  the  death 
of  poor  Charles  Stansmore,  took  half  the  pleasure  from  our  hard-earned 
victory.  For  some  time  past,  having  exhausted  our  supply  of  meat, 
It  had  become  oastomary  for  one  of  us  to  carry  a  shot-gun  and  follow  up 
tlie  opposite  bank  of  the  river,  or  walk  wide  of  the  line  of  march,  on  the 
oliaiice  of  shooting  a  kangaroo,  of  which  we  saw  a  fair  quantity  when 
onoe  out  of  the  desert.  On  November  30,  Stansmore  was  carrying  the 
^an,  and  on  descending  a  steep  face  of  rock  his  heels  slipped,  the  gun 
Pell  forward,  striking  the  hammers  on  the  rock  at  his  feet,  the  cartridge 
exploded,  and  the  charge  entered  his  body  just  below  the  heart,  death 
kseing  instantaneous.  I  cannot  describe  our  sorrow  at  the  side  of  poor 
Charlie's  lonely  grave.  So  good  and  true,  and  a  man  in  every  sense  of 
blio  word.  'Twas  better  thus  than  a  lingering  death  from  thirst  in  the 
desert,  and  yet  how  hard  it  seemed — to  die  on  the  edge  of  the  promised 
Land,  with  the  bad  country  passed  and  left  behind  I 

We  reached  Hall's  Creek  on  December  4,  liaving  travelled  some 
X.400  miles,  and  here  we  remained  until  March  20,  the  guests  of  Mr. 
Cummins,  the  extremely  hospitable  warden. 

Hall's  Creek  is  the  official  centre  of  the  once  populous  Kimberley 
^oldfield.  This  goldfield  was  discovered  in  1882  by  Mr.  Hardman, 
government  geologist  attached  to  a  survey  expedition  under  Mr. 
^'obnston  (now  vSurvey or- General),  who  found  "  colours  "  in  numerous 
Localities;  but  it  was  left  for  prospectors  to  find  payable  gold;  and 
3arly  in  1886  one  of  the  largest  and  most  unprofitable  "rushes" 
known  in  Australia  get  in  for  the  newly-discovered  alluvial  field.  The 
sinking  being  shallow,  what  ground  there  was  was  soon  worked  out, 
and  before  long  the  **  rush  "  set  back  again  as  rapidly  as  it  had  come, 
and  the  goldfield  was  condemned  as  a  *'  duffer,"  and  left  to  the  few 
Faithful  **  fossickers,"  who  have  made  a  living  there  to  this  day.  The 
alluvial  gold  was  the  great  bait,  and  of  this  but  little  was  found,  and 
^o  reefing  no  attention  was  given,  and  so,  at  the  present  time,  we 
Bee  miles  upon  miles  of  quartz  reefs,  leaders,  and  blows  untouched  and 
untested  as  they  were  before  the  "rush"  in  1886.  No  one  can  say  what 
systematic  prospecting  might  disclose  in  this  neglected  corner  of  the 
cx>lony.  There  are  many  countries  less  well  favoured  for  cheap  mining  ; 
lor  one  thing,  Kimberley  is  blessed  with  an  abundant  rainfall,  and  the 
district  contains  some  of  the  finest  pasture-lands  for  cattle  in  the 
continent  of  Australia.  The  roads,  except  during  the  rainy  season,  are 
^ood,  and  cartage  from  the  port  of  AVyndham  (200  miles)  should  not  be  a 
"very  costly  item.  A  scarcity  of  suitable  mining  timber,  the  remoteness  of 
the  district  from  settled  parts,  and  the  bad  name  with  which  it  is  loaded, 
are  the  disadvantages  under  which  the  goldfield  labours.     For  all  that, 
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two  batteries  are  working  at  the  present  time,  and  a  rich  find  hy  some 
old  "  fossicker  "  is  not  so  rare. 

The  present  mining  population  of  Hall's  Creek  is  about  twenty. 
This  is  augmented  occasionally  by  the  influx  of  **overlanders"  from  the 
Northern  Territory  and  Queensland. 

The  gold-bearing  country  is  out  ofif  to  the  south-east  by  what  is 
locally  known  as  the  **  Sandstone/'  a  blufif  wall-like  range  named  the 
**  Albert  Edward "  range.  In  the  same  direction,  between  the  Stort 
and  the  border,  *'  colours  "  of  gold  have  been  found,  and  the  existence 
of  this  narrow  auriferous  belt,  well  known  to  the  present  proBpectors 
on  Kimberley,  to  the  eastward  of  Messrs.  Stretch  and  Week's  station 
on  the  Sturt,  gave  us  faint  hopes  that  the  same  belt  might  be  met  with 
to  the  southwards.  But  to  this,  I  may  say,  we  pinned  little  faith,  and 
beyond  the  feeling  that  we  were  to  some  extent  benefitting  the  com- 
munity in  general  by  coming  back  through  unknown  country  in  the 
place  of  an  uninteresting  and  useless  return  by  the  cosustal  stock  track, 
we  had  little  thought  of  any  practical  advantage  resulting  from  our 
work,  unless  it  were  the  opening  up  of  a  stock  route  between  the  cattle 
country  of  Kimberley  and  the  southern  goldfields;  of  this  I  had  but 
little  hope  after  our  former  experiences.  It  needs  no  expert  to  say  in 
most  decided  terms  that  such  a  route  is  utterly  impracticable ;  seeing 
that,  when  in  the  best  of  seasons  it  would  be  a  matter  of  extreme  risk  to 
bring  over  a  mob  of,  say,  one  hundred  camels,  what  chance  could  a 
herd  of  cattle  have  of  getting  even  a  quarter  of  the  distance?  Anyone 
reading  the  briefest  account  of  the  style  of  country  encountered  by  us 
will,  I  think,  be  of  the  same  opinion  as  myself. 

We  left  Hall's  Creek  on  March  22,  on  our  return  journey.  There 
is  no  place  that  I  shall  so  long  remember  for  its  kindness  and  hospitality 
as  that  out-of-the-way  settlement. 

Our  party  consisted  of  Messrs.  Broaden  and  Massie  (companions  o 
my  former  journey),  two  black  boys  (one  our  faithful  '*  Warri "  and  the 
other  a  Sturt  creek  native,  "Tiger"  by  name,  an  excellent  boy,  but 
one  so  devoted  to  his  own  comfort  that  he  left  us  on  the  first  signs 
of  the  desert),  eight  camels,  and  three  horses.  By  using  canvas  bags 
as  well  as  our  iron  casks,  we  were  enabled  to  carry  a  large  quantity  o 
water  (about  100  gallons),  and  by  allowing  the  horses  one  bucke 
(3  gallons)  apiece  nightly,  we  managed  to  keep  them  alive  fo; 
the  extraordinary  periods  of  eight,  nine,  and  ten  and  a  half  days 
extraordinary,  not  so  much  because  of  the  short  allowance  of  wate 
(for  of  course  horses,  when  on  good  feed,  have  been  known  to  live  an. 
almost  equal  length  of  time  without  any  water),  as  on  account  of  the 
almost  total  want  of  feed  and  the  extremely  trying  nature  of  the  country 
they  had  to  cross.  In  many  places  the  utter  sterility  of  the  country 
would  not  allow  even  the  spinifex  to  grow  its  accustomed  tops  of  coarae 
grass,  and  on  more  than  a  few  occasions  both  camels  and  horses  were 
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f<orooA  to  oontent  their  hungry  BtomacbB  with  the  prickly  etool  of  diat 
^Terlosting  and  useless  plant. 

Crossing  those  splendid  grass  plains  (the  Denison)  discovered  by 
Gregory,  we  reached  Stnrt  creek,  which  that  famous  traveller  has  so 
-^ffell  described,  that  little  need  be  said  about  it  here.  Following  the 
-track  down  the  oreek,  wc  arrived  at  Mr.  Stretch's  homestead  on 
^pril  1.  This  is  the  most  southerly  settlement  in  the  East  Eimberley 
«3iatTiot.  The  Sturt,  which  up  to  this  point  had  had  the  appearance 
of  ft  broad  line  of  bine-bush  *  swamps  and  flats,  with  hardly  a  defined 
cibannel  to  mark  its  course,  here  becomes  confined  between  two  rocky 
x-idgea  of  sandstone,  the  result  being  a  fine  water-hole  some  5  or  6 


utiles  long,  and,  so  far  as  I  remember,  about  300  yards  across.  Mr. 
£tretoh  accompaaied  us  down  the  creek  as  far  as  the  junction  of  it  and 
the  "Wolfe"  (named  by  Mr.  Stretch),  which  occurs  some  few  miles 
north  of  the  border  of  the  Kimberley  district.  Above  tlis  junction 
the  same  swamps  and  fiats,  alternating  with  large  rock-bound  pools 
wherever  a  sandstone  ridge  runs  across  the  course  of  the  creek,  exist. 
Below  the  junction  the  combined  channels  take  on  themselves  the 
character  of  the  Wolfe,  which,  in  common  with  all  the  Kimberley 
creeks  seen  by  as,  is  fringed  with  Urge  gums,  Loichardt  pines,  and 
Bauhinla  trees.     At  the  juncttou   of  the  two  creeks,  the  Wolfe   is 

•  Atriplel. 
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of  the  greater  volume,  though   the  Sturt  is  certainly  deeper;    and, 
seeing  that  the  Wolfe  (which  rises  somewhat  on  the  opposite  fall  to 
Christmas  creek  and  the  Mary  river)  floods  twice  or  thrice  a  year,  whereas 
the  Sturt  runs  its  entire  length  but  once  in  every  three  or  four,  it 
must,  I  think,  be  to  the  former  that  the  lakes  (Gregory's  *'  Salt  sea ") 
owe  their  existence.    In  any  case,  the  combined  waters  of  the  Wolfe  and 
Sturt  have  made  but  an  insignificant  channel  between  them,  and  one 
oan  hardly  credit  that  this  creek  has  a  length  of  nearly  300  miles. 
From  the  junction  downwards  a  war  between  the  desert  and  the  grass 
lands  is  waged  for  the  supremacy  of  the  river-banks.     For  miles  the 
sandy  channel,  not  one  chain  wide  in  places,  is  hemmed  in  on  either 
side  by  desert  gums  and  spinifex,  and  once  out  of  sight  of  the  creek, 
one  might  be  in  the  midst  of  the  wilderness  for  all  the  benefit  the 
surrounding  country  receives  from  the  water.     But  again  lower,  notice- 
ably about  the  latitude  of  Mount  Miiller,  the  grass  plains  gain  the 
day — and  a  very  pretty  bit  of  country  it  is,  too,  especially  so  under 
the  conditions  in  which  we  saw  it,  when  the  creek  was  still  mnning, 
and  wherever,  as  in  many  places,  it  had   overflowed  its  banks,  olay 
pans  and  lagoons  of  beautiful   clear   water  appeared,  and  on  all  of  *" 
them  teal  and   whistling  duck  in  profusion.     On  nearing   the  lakes, 
the  creek  assumes  so  dismal  an  appearance,  and   so  funereal   is  the   « 
aspect  of  the  dead   scrub   and   dark   tops  of  the   **boree,*'    that  one   m 
wonders  that  Gregory  did  not  choose  the  name  of  *'  Dead"  instead  of^ 
**  Salt  '*  sea  for  the  lakes  he  found.     A  curious  point  about  this  part  o: 
the   creek   is   that   stretches  of   salt  and  fresh   water   alternate.      0 
unsuspectingly  camping  one  night  on  its  banks,  we  were  forced, 
tasting  the  water,  to  turn  back  several  miles  before  we  could  get  any 
to  drink.     The  lake  itself  is  a  fine  sight.     To  see  so  large  an  expanse  o 
water  (even  though  salt)  is  a  rest  for  the  ejes  after  so  many  miles  of  th< 
unending  sand  and  spinifex.     The  water  of  the  lake,  though  used  by"^ 
the  natives  in  certain  parts,  was  too  salt  for  our  liking,  so  we  cam 
on  a  high  bank  overlooking  an  estuary  opening  out  into  the  large  lak 
some   5  miles   further  south.      There  one  can  easily  understand  th 
reasons  which   caused  Gregory  to  call   it  a  sea   rather  than  a  lake,.. « 
the   more  usual  term,  for  anything  more  like  the  low-lying  arms  o; 
the  sea,  such  as  those  in  Southampton  Water  at  home  when  the  tid 
is  out,  it  would  be  hard  to  imagine.    Even  the  smell  of  the  seaweed  an< 
muddy  ooze  is  not  wanting,  and,  to  complete  the  picture,  myriads  of  wild 
fowl  cover  the  sandbanks  and  the  surface  of  the  water.     In  the  ear 
morning  so  dense  is  the  crowd  of  shags,  ducks,  pelicans,  snipe,  and  othe 
birds,  that  to  say  that  there  was  acre  upon  acre  of  wild-fowl  would 
be  wide  of  the  mark ;  but  in  spite  of  their  abundance  they  are  not  easily — ' 
shot,  their  very  numbers  ensuring  the  watchfulness  of  some  of  the  various- 
flocks.     Large  camps  (perhai)S  two   hundred  in   all)  of  natives   were 
dotted  round   tbe  lake,  and   on  our  first   arrival  we  had  an  escort  oF 
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ly  a  hundred  yelling  and  excited  blacks — mostly  men  and  boys, 

for,  though  very  ready  to  talk  of  their  "  womany,"  they  were  careful  to 

kieep  them  in  the  background.      They  were  peaceable  enough,  anyway, 

axxd    I  made  them  take  one  side  of  the  water,  while  we  camped  on  the 

o-tlxeT,  and  won  their  hearts  by  shooting  pelicans  for  them,  though  the 

lUk^irateful  fellows  took  our  boy  "  Tiger "  from    us,  and  would   have 

ao'tually  murdered  poor  "Warri"  had  he  not  been  too  clever  for  them. 

Sere  we  saw  some  of  our  former  Jew  acquaintances,  who  recognized  us 

at;   once;  one  old  man,  whose  son's  eyes  I  had  doctored  with  lotion, 

greatly  pleased,  and  told  us  through  Tiger  that  the  boy's  eyes 

all  right  again.    We  questioned  them  about  Wells  and  party, 

hxvt  of  this  they  seemed  to  know  little,  though  they  knew  of  the  murder 

of  &  white  man  by  a  native  down  the  Fitzroy,  an  occurrence  of  recent 

dat;©.   They  also  told  me  of  some  white  men  who  were  speared  in  a  cave 

^  long  while  ago,  somewhere  about  Christmas  creek.   Hoping  to  find  some 

^^t;o]:esting  facts  for  students  of  ethnology,  I  asked  the  old  man  his  name. 

H!e  said  he  hadn't  got  one,  which  seems  strange,  but  he  should  know 

^^^sti,  so  I  christened  him  "Jacob,"  for  the  benefit  of  the  next  person 

^^lio  recognizes  in  him  the  characteristic  features  of  the  Jewish  people. 

These  Sturt  natives  are  fine,  well-set-up  men  for  the  most  part. 

Tlx©    abundance   of  game  and  fish    no  doubt   accounts  for   their  good 

^I-*I>^arance.     Fish,  from  what  I  could  gather,  is  not  a  common  article  of 

^"^t;   amongst  them,  for,  having  nothing  in  the  shape  of  hooks  or  nets, 

^^^'^^  are  unable  to  negotiate  the  deei>  water,  and  only  catch  fish  on  the 

occasions  on  which  they  find  them  up  the  creek  in  the  shallows. 

of  these  they  sweep  them  with  a  sort  of  fence  of  branches,  which 

drag  through  the  pools  on  to  the  banks,  the  water  running  back 

xigh  the  sticks,  and  the  fish  being  left  high  and  dry  on  the  sand. 

find  also  quantities  of  mussels,  which  we  thought  disgusting  in 

,  but  they  greedily  devour  them  when  baked  in  a  heap  of  ashes. 

XJsing  "  Tiger  "  as  interpreter,  I  got  the  following  words  from  the 

,  which  I  look  upon  as  reliable.    Without  much  trouble  one 

make  up  a  lengthy  vocabulary,  as  the  blacks  are  only  too  fond 

talking,  but  in   most   cases    their   information    is  untrustworthy, 

it  was  only  after  testing  several  natives  with  the  following  words 

I  satisfied  myself  that  they  were  pretty  correct : — 

EnsUah.  NaUve  word. 

Gregory's  Salt  sei  ...     Burrow. 

Fresh  water  ...     Nappa,  or  yowie. 

Salt  water Moorabba  (compare  Hunt's  Slate  well,  near 

Lake  Lefroy,  which  is  sometimes  salt, 

called  by  the  natives  "  Moorabbi  '*). 
Creek         Gilli. 


Fire 
Fish 
Mussel 
Whistlins  duck 


Walloo,  or  warroo. 

Yagoo. 

Bambirri. 

Tchibillu,  in  imitation  of  the  cry  of  the  bird. 
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JCnglish. 
Pelican        

Native  word. 

...     Coya. 

Moon          

Star            

Sun             

Southern  Cross 

...     Young'un. 
...     Gigi. 
. . .     Brung. 
...     Wun-num. 

Dog 

...     Puppa. 

We  left  the  lakes  on  April  20,  shaping  a  course  to  take  us  generally 
through  the  country  mapped  by  Warburton,  though  I  did  not  actnally 
steer  for  any  of  his   points  or  waters,  knowing  that  doubts  as  to- 
the  accuracy  of  their  position  existed ;  and  I  may  say  here,  though  it  is 
rather  ahead  of  our  journey  so  far,  that  our  course  should  have  taken  us- 
right  through  the  salt  lakes  marked  by  him  close  to  the  border,  yet  no 
such  lakes  crossed  our  path.     But  in  the  same  latitude  as  Lake  Wbite^ 
and  some  17  miles  to  the  east  of  the  position  given  to  that  lake  by 
Warburton,  we  passed  close  to  a  lake  the  general  description  of  whic 
would  agree  with  that  of  the  first-mentioned  lake :  sandhills  and  spini 
fex  right  up  to  the  edge  of  the  lake  (salt  and  dry,  of  course),  and  frin 


the  eastern  shore  a  high  tableland  of  sandstone.     After  striking  thi 
lake  we  turned  west  to  the  Stansmore  range,  and  so,  had  another  lak< 
existed   in   that  latitude,  we  must  have  seen  it,  which  we  did  not^ 
Now,  if  I  am  right  in  saying  that  Warburton  thought  he  was  17  o: 
18  miles  further  west  than  he  was  in  reality,  this  would  account  fo 
his  failure   to  connect  with  Gregory's   traverse  in  1856  at  the   St 
lakes,  and  also  for  the  failure  of  two  parties  to  locate  certain  of  hii 
positions.     The  one  was  Mr.  Buchanan's,  who  travelled  a  few  days  int< 
the  desert  beyond  the  Salt  sea,  and  returned  quite  satisfied  that  his  id 
of  a  stock  route  between  the  Sturt  and  the  Oakover  was  impraoticabl< 
Mr.  Buchanan  looked  in  vain  for  Lady  Edith's  lagoon,  which  is  markec^ 
as  only  50  miles  from  the  lakes.  The  other  party  was  that  of  Mr*  Smi 
who  attempted  to  cross  the  desert  to  the  Oakover,  but  returned  after 
penetrating   it  only  a  short  distance.      Mr.  Smith   told   me   that  h» 
thought  he  had  located  *'  Bishop's  dell,"  and  this  he  placed  due  south  of  th^ 
larger  lake  instead  of  south-south-west,  as  shown  on  Warburton's  rou 

Mr.  Wells  (the  leader  of  the  Calvert  expedition),  too,  eventuall; 
found  Joanna  springs   some   20   miles  east   of  Warburton's 
therefore  I  am  inclined  to  think  that  Warburton's  work  wants  shifliD 
bodily  on  the  map  some  17  or  20  miles  to  the  east.     Considering  th. 
sufferings  that  he  and  his  party  went  through,  one  can  only  marvoi 
that  Colonel  Warburton  was  able  to  keep  any  sort  of  reckoning.* 

On  leaving  the  lakes  we  got  almost  at  once  into  desert  country,  ^ 
belt  of  *'  boree  "  scrub  intervening ;  but  not  into  the  sand-rid gea  nntz/ 

^  Out  of  seventeen  camels  with  which  Colonel  Warburton  started,  sixteen  died 
Some  succumbed  to  hardship,  and  the  rest  were  killed  for  food.  Colonel  WarbnrtoO' 
lost  the  sight  of  his  right  eye.  Neither  he  nor  his  son,  nor,  indeed,  any  member  of  the 
expedition,  would  have  reached  civilization  but  for  the  faithful  courage  of  Samnek 
Lewis. 
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tAKta-t  lat.  20°  35',  when  we  took  a  tnm  to  the  south,  leaving  a  proroi- 
asaX  single  hill  to  the  north  of  us.  Beyond  the  lake  we  got  water  in 
k  Email  gall;  luoning  down  a  tableland,  but  after  that  out  old  method 
of  steering  for  smokee,  enrprieing  oampB,  and  running  down  the  natives 
h>l  to  be  resorted  to.  To  the  westward  of  the  big  hill  (Mount  Elphiu- 
itone^  we  surprised  two  natives  as  the;  hanted,  after  steering  for  their 
Sn  for  no  less  than  two  days — for,  of  course,  the  actual  smoke  only  lasts 
a  fevr  honra.  One  was  an  exceptionally  fine  man,  and  would  be 
reckoned  large  in  any  community,  the  other  older  and  smaller.     We 


Vept  these  men  for  some  days,  and  they  took  us  to  three  good  waters: 
%  splendid  soak  not  far  from  Mount  Elphinstone,  and  some  pools  in 
>oaky,  desolate  glens  in  the  Stansmore  range.  £xoept  that  they  did 
not  seem  to  value  each  other's  society — for  we  never  saw  them  con- 
versing— they  appeared  &iily  contented  so  long  as  onr  course  coincided 
with  their  wishes.  No  doubt  they  took  us  to  one  dry  well,  but  that 
WM  my  fault,  for,  on  the  old  man  poiating  ooe  direction  and  the 
yonnger  one  another,  I  ohose    the   one   that  suited  us  best,  and,  in 

u  2 
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conseqnenoe,  arrived  at  a  dry  hole.     When  I  unloosed  them  thej  were 
unwilling  to  go,  until  I  pointed  out  our  proposed  coarse— then  about 
south.     This  at  once   decided    them — off   they   went.     Seeing    their 
indisposition  to  accompany  us,  we  were  prepared  for  a  stretch  of  bad 
country — nor    were    we    disappointed.      Till    now    the    sand-ridges 
had  been   bad   enough — high,  red,  barren,  running  right   up   to  the 
ranges — where,  by  the  way,  several  good  creeks  take  their  rise,  only 
to  be  engulfed  in  the  greedy  sand,  though,  judging  from  a  line  of  large 
gums  which  I  could  follow  with  field-glasses  for  a  great  distance,  I 
fancy  that  one  at  least  must  reach  the  lake,  which  I  take  to  be  Lake 
White.     Between    the  Stansmore   range   and   Lake    MacDonald   (and 
beyond  that  too),  the  sand- ridges  beat  anything  we  had  yet  seen  for 
sterility,  frequency,  and   height;   and  Warburton   showed  discretion 
when  he  turned  back  in  1873,  and  made  up  further  north  before  at- 
tempting to  cross.     As  usual,  the  difficulties  of  travel  were  intensified 
by  the  obstinacy  with  which  these  ridges  hold  to  their  east  and  west 
direction,  causing  us  infinite  labour  in  having  to  cross  the  country  *'  dead 
against  the  grain."     Mr.  Breaden  counted  the  ridges  as  we  crossed,  and 
in  one  day's  march  we  passed  over  no  less  than  eighty-six  ridges.    I 
do  not  remember  this  as  a  particularly  bad  day ;  in  fact,  we  got  a  good 
many  flats  between  the  ridges  that  afternoon,  so  that  we  may  take  it 
an  average  experience.     As  to  the  distance  in  an  ordinary  day's  march 
of  eight  hours — uninterrupted,  except  when  mounting  and  dismounting 
to  tie  together  broken  nose-lines,  or  to  give  each  other  a  spell  at  steer- 
ing— (reckoned,  when  travelling  due  south,  as  the  difference  in  latitude), 
we  did  not  cover  more  than  12^  to  13  miles,  though  probably  our  aotua 
mileage,  reckoned  up  and  down  the  switchback  ridges,  would  be  m< 
than  half  as  much  again.     In  lat.  22^  19'  we  got  a  change:  black 
oaks  in  place  of  the  more  usual  stunted  gums,  and  one  day's  flat  travel- 
ling.     Here,  too,  we  made  more  captures ;  amongst  them  a  very  smal 
man,  almost  a  dwarf,  with  most  peculiar  wall-eyes  like  a  Skye  terrier. 
They  were   camped   on   the  usual  wretched  well,  and  amongst  thein 
spoils  of  the  chase  we  were  surprised  to  see  a  domestic  cat — a  blao! 
one.     Continuing   on  a   southerly  course,  past  a  prominent   bare  hilC 
capped  with  quartzite  (Mount  Webb),  standing  up  like  an  island  froi 
a  surrounding  sea  of  sand  and  scrubs — crossing  the  Winneoke  hills  o 
Tietkens  (1889),  we  struck  the  north-east  corner  of  Lake  MacDonald 
this,  in  comtiion  with  all  the  so-called  lakes  of  the  interior,  is  merel; 
a  vast  expanse  of  mud  and  salt.     The  sand-ridges  hereabouts  are  com 
parativcly  low,  and  have  some  feed  on  them,  but  high  enough  to 
limit  one's  view  that  we  only  once  got  a  sight  of  the  lake.     Froi 
this  point  we  marched  over  samphire  and  salt -bush  flats,  and  finall^^ 
across  the  Davenport  hills  until  again  into  the  sand,  when,  just  on  th<^ 
odge  of  the  ridges  on  the  east  slope  of  the  hills,  we  came  on  a  native 
camp,  and  Godfrey  on  Monk,  the  only  horse  able  to  go  out  of  a  walk. 
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ooceeded  in  Btopping  one  of  the  men — a  fierce,  well-made  native,  with 
a  enoimons  length  of  hair  and  beard.  After  lengthy  conBideratlon 
e  gnided  ne  to  their  waler-supplj — an  enormons  cavity  in  the  eand- 
Wne  rock,  some  30  feet  deep,  and  filled,  to  three-quarters  of  its  depth, 
■ith  Band.  I  estimate  the  capacity  of  the  hole  at  4000  gallons,  yot  onr 
nremitting  labours  of  nineteen  honrs'  duration  were  rewarded  with  less 
uui  90  gallons. 

The  next  day,  with  the  help  of  the  naliTe,  who  pointed  out  our 
>iirse,  we  found  a  splendid  rock-hole  brimful,  with  more  water  in  it  than 
re  oonld  UBe  in  four  daye.  How  that  blaok  man  must  have  langbed 
>  himself  as  he  watohed  as  slaving   away  the  previoiis  day !    This 


wws  one  of  the  many  oocasionB  on  which  a  fourth  man  wx>nld  have 
pvstly  assisted  tiB.  For  on  our  first  journey,  .before  poor  Charles 
Itennnore  died,  whilst  three  worked  on  the  well,  the  remaining  one  and 
ba  boy  oould  be  hunting  for  more  water. 

In  tbe  native  camps  here  we  found  barbed  spears  and  a  generally 
letter  olasa  of  implements.  These  people,  I  fancy,  only  make  oocasionat 
lesert  trips  away  from  the  well-watered  country  over  the  border. 
Imraigat  other  treasures  we  found  a  piece  of  glass  bottle  (evidently 
ued  for  fining  down  and  smoothing  spears,  etc.)  most  carefully  tied 
ip  in  a  grass-woven  case,  opening  like  an  oyster,  and  lined  inside  with 
feathers.     In  the  same  camp  (this  was  near   Mount  Webb)  we  got  a 
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*'  sporran  "  oonsistiug  of  a  pearl  oyster-shell  or  large  conoli  shell,  also 
one  formed  from  the  top  portion  of  a  human  skull,  whether  that  of  a 
white  or  black  I  cannot  say ;  a  piece  of  the  covering  of  a  camel-saddle 
was  also  in  use  as  a  sort  of  sack  for  carrying  their  belongings  in. 

From  this  last  rock-hole  we  kept  a  southerly  course  until  about  the 
centre  of  what  was  formerly  marked  as  the  probable  outline  of  Lake 
Amadous,  this  side  of  the  border ;  no  lake,  however,  was  to  be  seen,  only 
sand-ridges.  We  now  turned  westwards,  running  parallel  with  the  Baw- 
linson  and  neighbouring  ranges,  though  too  far  off  to  see  them,  except 
from  one  point,  where  we  got  sight  of  a  large  and  prominent  block  of 
apparently  bare  red  sandstone  standing  up  alone  on  the  horizon.  This 
should  be  Mount  Skene  from  its  bearing,  and  distant  some  40  miles  from 
where  we  saw  it.  Soon  we  were  to  see  our  last  smoke  and  make  our 
last  capture,  for  from  the  day  of  reaching  the  '*  Deep  rock-holes,"  lat 
24°  20',  long.  127°  20',  we  saw  no  more  smokes,  and  but  few  natives  or 
tracks.  From  a  point  throe  days  east  of  these  rock-holes  to  a  point 
about  an  equal  distance  beyond  them  in  a  south-westerly  direction,  we 
encountered  the  most  utterly  barren  and  miserable  country  it  has  been 
our  lot  to  see.  Camp  after  camp  and  never  a  bite  for  camel  or  horse ; 
no  animal  life,  not  even  the  usual  spinifex  rat  (and  here  I  may  mention 
that  the  rats  went  out  with  the  smokes,  and  south  of  latitude  24°  20^  we 
saw  hardly  any),  no  birds,  no  natives,  no  tracks,  no  vegetation  save  the 
everlasting  spinifex,  and  that  in  its  most  decrepit  state ;  a  few  stunted 
gums  or  desert  oaks  stand  in  their  solitude  on  the  crests  of  the  sand- 
ridges.  Luckily,  this  wretched  wilderness  was  near  an  end,  for,  a  little 
south  of  the  end  of  the  liawlinson  range,  to  our  delight  we  came  once 
more  into  open  country — the  undulating  gravelly  desert  *  first  crossed 
from  west  to  east  by  Giles,  and  found  by  us  in  1896  to  extend  north- 
wards to  lat.  22°  40'.  Steering  a  due  south-west  course,  with  Wood- 
house  lagoon  as  our  ultimate  destination,  we  had  splendid  country  for 
rapid  travelling — undulating  desert  of  gravel  and  spinifex,  with  occa- 
sional thick  mulga  scrubs.  Here  we  saw  but  very  few  natives*  tracks, 
and  those  which  we  followed  took  us  constantly  to  dry  rock-holes.  Even 
fresh  tracks  merely  led  us  to  recently  exhausted  reservoirs.  At  length  we 
found  a  serviceable  hole,  from  which  we  got  between  20  and  30  gallons. 

About  lat.  25°  30'  we  sighted  what  I  took  to  be  a  long,  low 
of  hills,  and  by  my  reckoning  the  Sutherland  range;  but  on 
approach  we  found  that  the  supposed  ranges  were  only  high  sand — 
ridges — cut  off  suddenly  by  a  line  of  salt  lakes  and  samphire  flats^ 
which,  running  in  a    southerly  direction,  and   consequently  at  light; 
angles  to  the  sand-ridges,  leave  the  butt  ends,  as  it  were,  of  the  latter 
standing  out  above  the  flats,  in  such  manner  that  these  extremitieB  and 
the  ridges  beyond  them  offer  in  the  distance  the  appearance  of  a  line 


'*  Gibson's  desert  ** — named  by  Giles,  after  one  of  his  party  who  perished  in  thif 


r<»<yinn 
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of  broken  hills,  and  were  at  first  mistaken  by  us  for  a  range.  On 
-the  margin  of  these  small  lakes  we  got  most  excellent  green  feed,  the 
^rst  really  good  feed  for  either  camels  or  horses  since  leaving  the  Sturt 
«reek.  We  kept  on  our  south-west  course  until  lat.  26°,  where  by  follow- 
ing some  fresh  tracks  we  came  on  a  nice  little  soakage  in  the  sandy  bed 
of  a  fair-sized  gum  creek.  This  I  took  to  be  the  Blyth,  both  from  its 
position,  course,  aud  size.  Forrest  in  1874  marked  a  tree  on  this  creek, 
Imt  this  I  was  unable  to  find — it  is  possible  that  it  has  fallen  or  been 
^umt.  But  a  sketch  that  I  made  of  a  remarkable  chimney-like  peak  seen 
from  the  head  of  the  creek  was  at  once  recognized  by  Sir  John  Forrest, 
-80  there  oan  be  no  doubt  that  we  were  on  the  Blyth  creek. 

Forrest  buried  numerous  articles  at  his  camp  on  the  creek,  including 

-a  bottle  containing  letters ;  I  much  regret  that  we  were  unable  to  recover 

such  interesting  relics.    From  these  cliffs,  in  which  the  Blyth  and  other 

creeks  originate,  I  saw  the  sand-ridges  which  we  had  just  been  skirting. 

On  leaving  the  creek,  we  steered  for  Woodhouse  lagoon  (a  mile  or 
so  south-south-east  of  Mount  Worsnop),  and  that  day  we  had  the  first 
rain  that  we  had  experienced  on  either  trip.  This  enabled  us  to  get 
on  without  carrying  water  for  the  horses,  of  which  we  had  now  lost 
one — from  internal  complaints  brought  on  by  hardship.  The  lagoon 
we  found  to  have  but  a  few  inches  of  water,  whereas  last  August  it  had 
as  many  feet;  and,  again,  last  August,  Alexander  spring  was  as  dry 
as  a  bone,  and  resembled  a  common  rock-hole  in  the  bed  of  the 
gully,  whereas  this  time  I  found  it  brimful  of  the  most  crystal  clear 
water.  Small  pools  of  water  were  lying  about  all  over  the  rocks,  so 
evidently  the  rain  had  been  fairly  heavy,  but  not  heavy  enough  to  run 
the  creek  below  Alexander  spring,  which  is  the  main  supply  for  the  lagoon. 

A  fairly  large  camp  of  blacks  must  have  been  camped  here  shortly  after 
our  first  visit,  evidently  holding  a  corroboree,  for  between  the  Mount  and 
Alexander  spring  I  found  a  cleared  place  in  the  scrub,  stones  stuck  up 
in  the  forks  of  the  enclosing  mulga  trees,  and  a  sort  of  altar  of  bushes, 
before  which  numerous  tracks  had  passed  to  and  fro.  Hidden  in  these 
bushes  I  found  one  of  these  peculiar  long,  flat  mulga  boards,  similar  to 
those  already  described. 

From  the  lagoon  we  steered  a  course  a  little  south  of  west,  intending 
to  pass  Lake  Wells  on  the  north  and  out  the  Bonython  creek,  but  on 
nearing  the  lake  we  found  our  progress  barred  by  an  unmarked  arm, 
which  runs  away  in  a  chain  of  small  lakes,  swamps,  and  samphire  flats, 
broken  by  sandhills  and  ridges,  in  a  northerly  direction  as  far  as  the  eye 
can  see.  This  arm  joins  Lake  Wells  about  the  centre  of  what  is 
marked  as  Yon  Treuer  plateau.  This  tableland  does  not  extend  nearly 
as  far  east  as  was  originally  thought,  and  from  the  north  side  has 
not  at  all  an  imposing  appearance.  After  several  unsuccessful  attempts 
at  crossing,  all  ending  in  the  hopeless  bogging  of  horses  and  camels 
alike,  we  made  down  to  Mr.  Wells*s  crossing,  which  we  knew  to 
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be  narrow  and  good,  and  here  we  got  over  with  great  ease,  not  having 
to  carry  a  single  pack — a  piece  of  good  fortune.  The  lake  here  has 
a  hard  bottom  within  a  few  inches  of  the  surface,  consequently  the 
camels  could  not  sink  to  any  appreciable  degree.  Mr.  Wells's  tracks 
(though  made  as  far  back  as  1893)  are  still  visible  at  the  crossing. 
We  now  followed  the  same  route  as  Mr.  Wells  to  the  Bonython, 
which,  though  only  a  flat  shallow  watercourse,  as  described  by  that 
traveller,  has  several  good  pools  in  it.  Now  prospectors'  tracks 
became  more  numerous,  four  or  five  parties  having  apparently  been 
here.  Tracks  recently  made  by  cattle — probably  stragglers  from  the 
Gascoigne  district — were  also  to  be  seen,  but  we  were  not  lucky 
enough  to  come  upon  the  animals.  From  the  Bonython  we  steered 
for  the  Erliston  creek,  cutting  it  just  below  Mr.  Wells's  marked  tree. 
The  country  between  the  two  creeks  is  for  the  most  part  flat  desert 
country  and  mulga  thickets,  with  a  coarse  undergrowth  of  g^rass. 
Before  cutting  the  Erliston,  we  passed  through  the  only  auriferous 
country  we  had  met  with  since  leaving  the  vicinity  of  Hall's  Creek,  but, 
having  been  some  days  without  provisions,  we  made  all  speed  towards 
Lake  Darlot  township,  and  at  last  reached  that  place,  after  an  absenco 
from  the  southern  gold  fields  of  almost  exactly  one  jear.  Thence  we 
went  on  by  easy  stages  to  Coolgardie,  having  travelled  upwards  of  3000 
miles,  for  nearly  half  that  distance  through  country  hitherto  unexplored. 
On  looking  at  the  large  expanse  of  '*  Blank  "  on  the  map  of  West 
Australia  before  starting  last  year,  I  had  argued  myself  into  half 
expecting  to  find  at  least  a  small  belt  of  mixed  country  similar  to  that 
which  includes  Lake  Darlot  and  the  outlying  **  finds "  in  the  Mount 
Margaret  district — mixed  country  in  the  sense  that  all  round  and  between 
many  of  these  far-out  fields  one  finds  patches  of  desert,  so  that  one 
might  probably  make  the  complete  circuit  of  the  Lake  Darlot  field, 
within  a  radios  of,  say,  20  miles,  and  be  all  the  time  in  sand  and 
spinifex.  But  now,  after  the  best  part  of  a  twelvemonth  spent  in 
travelling,  it  seems  to  me  fairly  certain  that  if  any  such  mixed  country 
exists,  we  must  have  dropped  across  some  of  it.  Once  past  the  longitude 
(roughly)  of  122^  30',  the  character  of  the  country,  as  well  as  of  the 
rocks,  undergoes  an  entire  change ;  and  from  there  right  away  up  to 
the  old-established  diggings  of  Kimberley,  it  is  the  same  dreary 
monotony  of  sand  and  sandstone.  Coming  back  we  fared  no  better, 
and  I  am  forced  to  the  melancholy  conclusion  that  the  greater  part  of 
the  vast  West  Australian  interior,  as  seen  by  us,  is  useless  to  man  or 
beast ;  that  a  direct  stock  route  between  the  Kimberley  district  in  the 
north  and  the  Murchison-Coolgardie  fields  in  the  south  can  by  no 
possibility  be  found ;  that  there  can  be  little  or  no  hopes  of  the  gold- 
fields  extending  to  any  appreciable  distance  in  a  north-east  direction 
(that  they  are  most  unlikely  to  extend  further  east  I  am  satisfied,  from 
what  I  saw  of  the  country  traversed  by  me  in  1894) ;  and  that  all  idea 
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riferous  connection  between  Kimberley  and  Coolgardie  must 
ed  from  our  minds,  though  I  consider  it  most  likely  that  gold 
iced  from  Lake  Way  by  the  Opthalmia  range  to  the  Nor'-west 
It  is  no  pleasant  task  to  have  to  condemn  as  useless  so  large 
of  a  prosperous  colony  ;  yet  I  must  speak  of  the  country  as  I 
L  it,  and  would  remind  you  that  Western  Australia  contains 
idreds  of  square  miles  of  valuable  land,  of  which  only  an  in- 
t  part  has  as  yet  been  occupied. 

ig  from  what  Sir  John  Forrest  tells  me,  I  should  say,  also,  that 
be  found  near  Mount  Moore,  in  the  vicinity  of  Lake  Augusta, 
lay  be  added  that  a  small  patch  of  auriferous  country  (in 
more  than  "  colours  *'  have  been  obtained)  is  known  to  exist 
krburton  ranges,  already  visited  by  one  or  two  prospectoifs.  Of 
IS  sources  of  water-supply  found  by  us,  only  two  can  be  claimed 
Lent,  viz.  Helena  spring  and  Empress  spring. 

mention  that  ours  was  one  of  the  few  expeditions  through 
or  which  was  unaccompanied  by  Afghan  camel-drivers,  and 
ighout  both  journeys  we  had  only  one  sore  back  amongst  the 
I  spite  of  the  heavy  loads  they  carried  across  country,  well 
.  to  knock  both  packs  and  backs  to  pieces, 
elusion,  I  take  this  opportunity,  of  putting  ou  record  my  most 
Qgs  of  gratitude  to  my  companions  for  their  untiring,  energetic 
Dgh  all  our  joumeyings.     I  verily  believe  that  worse  country 

country  either,  for  that   matter)  has  never   been  travelled 

y  a  more  cheerful  party,  or  by  one  in  which  the  members  of 

aore  fully  in   accord ;  and   to   the   unanimity  and   ready  co- 

that  prevailed  throughout  the  camp  the  successful  issue  of 

ition  must  in  a  large  degree  be  ascribed. 

Outgoing  Joubxey. 


Latitude.  ,  Longltude.- 


o 


Ai8  loath  of  Doyle'8  or  Catmore*8  well  (July  21)   ...  28  35  120  57 

well  on  amall  creek  (August  1)      27  40  122  54 

ireek  (August  6)         27    9  123  5S> 

18  spring  (August  10)  26  47  124  25 

oose  lagoon  (August  19)       26  10  124  4& 

well,  dry  (August  25)  25  15  124  48 

well  (August  29)        24  57  125    9 

well  (September  17)  22  40  125  54 

well  (September  29) 2149  126  33 

.  spring  (October  5) 2120  126  20 

ist  of  Point  Massie  (October  14)     20  45  126  23 

y'a  tank  (October  19)  I    20  15  126  25* 

rell  (October  27)         ...  '     19  41  127  17 

Bannerman  (November  1) 19  27  127  11* 

Hawick  (November  20)        18  53  127    3 

3reek  (December  4) 18  16  127  47 


Latitude  by  observation  ;  longitude  by  account. 
*  Latitude  by  account. 
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Return  Journey. 


HalFs  Creek  (December  4  to  March  22) 

Denison  Downs  homestead  (April  1  to  April  6) 

Lagoon  on  Sturt  creek  (April  11) 

Camp  on  estuary,  above  Salt  sea  (April  15)         

Camp  (April  23)         

Camp  (April  28)         ...        ...        ...        ... 

Camp  near  mouth  of  Glen  Wilson  (May  2),  Straosmorel 
rau^oB  •.*         •••         ...         ...         •••         ...         ***/ 

Dwarf  well  (May  7) 

Native  well,  1  mile  west  of  Mount  Webb  (May  12) 

Native  well  (May  10)  

Large  rook-hole  (May  20) 

Deep  rook-holes  (May  29)     

Tree  (tJ  on  Blylh  creek  (June  17) 

Woodhouse  lafiToon  (June  17)  

Camp  (June  25)  

Camp  2  miles  south-west  of  tree  marked  L.  A.  W.,  ou 
Erlistouu  creek  (July  12) 


I 


Latltade. 

Longliade. 

o     » 

O       ' 

18  16 

127  47 

19    9 

12818 

19  45 

127  39 

20  11 

127  31 

20  32 

128  10 

21    4 
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Before  the  reading  of  the  paper,  the  President  said :  This  evening  we  shall  be 
engaged  in  listening  to  the  narrative  of  the  very  remarkable  and,  I  think,  important 
journey  which  has  been  made  by  Mr.  Carnegie  from  south  to  north,  and  again 
from  north  to  south,  over  the  desert  of  Western  Australia.  It  is,  I  think,  almost  a 
quarter  of  a  century  since  I  listened  to  the  terrible  account  which  was  given  to  us 
by  Colonel  Egerton  Warburton,  who  crossed  that  desert  from  east  to  west ;  but  I 
look  upon  it  as  a  still  greater  feat  to  have  crossed  it  from  south  to  north,  passing  over 
the  tracts  of  previous  explorers,  and  I  feel  sure  that  we  shall  listen  to  a  most 
interesting  and  instructive  paper.  I  will  now  ask  Mr.  Carnegie  to  be  kind  enough 
to  read  his  paper  to  us. 

After  the  reading  of  the  paper,  the  following  discussion  took  place : — 

Sir  Henrt  Norman  :  I  must  express  my  great  admiration  at  the  energy  and 
l)erseverance  which  Mr.  Carnegie  has  displayed.  Unfortunately,  I  have  no  personal 
knowledge  of  Western  Australia,  but  I  believe  there  are  several  gentlemen  here 
who  have  a  good  deal  of  knowledge  of  that  portion  of  the  continent. 

Sir  Malcolm  Fbaseb  (Agent-General  for  West  Australia) :  I  am  sure  you  will 
agree  that  Mr.  Carnegie  has  made  a  most  interesting  statement  out  of  an  apparently 
uninteresting  subject.  I  have  been  personally  acquainted  with  all  those  of  whom 
he  has  spoken,  Mr.  A.  Gregory,  Mr.  Forrest,  Major  Warburton,  and  Bfr.  Giles,  and 
his  statement  is  a  full  corroboration  of  what  they  have  said.  But  pray  do  not  go 
away  imagining  that  Western  Australia  does  not  possess  a  great  deal  that  is 
interesting.  It  has  been  rather  unfortunate  with  our  explorers  that  they  have 
passed  within  a  shoi*t  distance  of  excellent  country.  The  Messrs.  Forrest  passed  OTer 
or  by  both  Coolgardie  and  Ealgoorlie,  and  where  Burke  and  Wills  perished  yevs 
ago  is  now  covered  with  a  flourishing  settlement.  Therefore  let  me  say,  that  whilst 
Mr.  Carnegie  has  only  spoken  of  what  he  saw,  let  me  hope  that  there  may  yet  be 
outside  and  beyond  the  range  of  his  horizon,  as  tine  a  country  as  any  in  the  world. 
The  goldfields  extend  from  south  to  north  almost  continuously.  We  undoubtedly 
owe  a  great  debt  to  Mr.  Carnegie  for  his  explanation  of  the  desert  part  of  the  oountry. 
But,  as  I  have  said,  I  hope  and  trust  that  the  present  limit  of  our  discoveries  may 
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tended,  and  that  we  may  find  oases  in  this  great  wilderness  which  may  serve 
ttlement  in  future  in  some  way  or  other.  With  regard  to  the  country  travelled 
by  Mr.  Carnegie,  although  we  have  in  former  years  covered  some  of  it  with 
B — ^for  we  had  no  camels  in  those  days — we  could  not  get  beyond  two  or  three 
march  without  a  water  supply.  I  have  listened  to  Mr.  Carnegie  with  admira- 
and  I  cannot  speak  too  eulogistically  of  the  pluck  and  enterprise  and  the 
uficent  courage  of  my  young  friend ;  we  must  remember  that  his  life  was  in 
ands  all  the  tima  He  has  told  us  that  at  one  point  of  his  journey  they  lost 
al  of  their  camels ;  he  might  have  lost  the  whole  of  them,  and  if  that  had 
80|  I  am  afraid  that  we  should  not  have  seen  him  or  any  of  his  companions 
•  I  hope  he  will  accept  from  me  my  sincere  tribute  of  admiration  for  the 
he  has  shown  throughout. 

he  President  :  If  no  one  else  wishes  to  address  the  meeting,  it  only  remains 
e  to  thank  Mr.  Carnegie  in  your  name.  The  conception  of  his  journey  was 
ent.  He  had  noticed  that  his  predecessors  had  crossed  from  east  to  west,  and 
solved  to  attempt  the  journey  from  south  to  north  and  back  again  across  the 
desert,  so  as  to  explore  it  thoroughly.  It  is  remarkable  that  all  the  great  ex- 
's who  were  his  predecessors — Colonel  Egerton  Warburton,  Sir  John  Forrest,  and 
Mies— received  the  highest  honour  that  we  have  it  in  our  power  to  bestow,— 
oyal  Gold  Medal.  I  thick  that  in  some  respects  Mr.  Carnegie's  journey  is  quite 
urable  to  them.  It  certainly  is  so  from  the  purely  geographical  point  of  view, 
have  looked  upon  it,  especially  in  reference  to  his  description  of  those  long 
ridges,  as  extremely  interesting.  I  should  like  to  ask  him  the  character  of 
loughs  between  the  ridges — whether  it  was  soft  sand  or  hard  desert  ground? 
r.  Cabnegib  :  As  a  rule  the  ridges  themselves  were  hard  and  compact  at  the 
XI  of  the  slopes,  but  at  the  top,  where  none  of  this  spinifex  grew,  the  ridges 
quite  loose,  and  you  could  see  where  it  had  been  blown  iato  little  hills,  and 
th,  by  the  strong  wiuds.  There  seemed  to  be  a  very  strong  easterly  wind 
Dg  every  morning  for  about  two  months.  Between  the  ridge  there  would 
ionally  be  a  flat  a  few  hundred  yards  in  width,  but  as  a  rule  it  was  simply  up 
own,  like  the  waves  of  the  sea. 

he  PsESiDENT :  An  investigation  of  the  origin  of  this  remarkable  formation — 
i  18  unlike  anything  connected  with  sand-dunes  that  I  have  ever  heard 
ibed  in  any  other  part  of  the  world — would  be,  I  think,  from  a  geographical 
of  view,  extremely  interesting.  Mr.  Carnegie  has  shown  all  the  qualities  of  a 
explorer — remarkable  pluck  and  energy,  and  determination  to  carry  out  the 
which  he  had  originally  conceived.  He  Is  also  a  practised  observer.  In 
og  him  the  thanks  of  this  meeting,  I  think  we  may  look  forward  (I  certainly 
y  such  an  explorer  as  Mr.  Carnegie  has  shown  himself  to  be — and  he  is  still 
youDg — being  able  in  the  future  to  do  still  more  important  work,  and  to  his 
;  of  still  greater  service  to  geographical  science. 


fa.  Cabneoie's  Map. — The  map  is  a  reduction  of  the  Hon.  D.  Carnegie's  map 
the  scale  of  1 :  100,000.  The  survey  was  plotted  by  dead  reckoning,  and 
ked  by  frequent  observations  of  south  circumpolar  stars  with  the  theodolite, 
distances  were  obtained  from  the  rate  of  travel,  and  the  prismatic  compass 
used  for  fixing  the  position  of  distant  hills  by  intersections. 


(     288 

MRS.  BISHOP  ON  KOREA  AND  THE  KOREANS.* 

By  GEO.  G.  OHISHOLM,  MJk...  B.Sa 

A  WORK  by  Mrs.  Bishop  is  sure  to  be  full  of  interest,  of  novelties^     of 
instruction,  and  food  for  reflection.     The  present  volumes,  the  resulfc.  of 
four  visits  to  Korea  between  Jauuary,  1894,  and  March,  1897,  and  visits 
to  Manchuria  and  the  Coast  Province  of  Siberia  made  after  her  Sjnt 
visit  to  Korea  during  the  Japo-Ghinese  war,  are  no  exception.    'A'Jie 
first  of  the  visits  was,  in  some  respects,  the  most  interesting  and  om- 
portant.     It  embraced  the  ascent  of  both  branches  of  the  Han,  a  visi  ^  to 
the  Buddhist  monasteries  of  the  Diamond  mountains,  and  the  descent 
from  these  mountains  to  the  eastern  ix)rt  of  Wenean.     From  the  account 
given  in  the  Journal,  vol.  i.  pp.  546-547,  it  seems  evident  that  the  Rev. 
Mr.  Warner  ascended  both  branches  of  the  river,  and  not  merely  the 
northern  one,  as  she  states.f    Mrs.  Bishop,  however,  adds  some  importsixt 
information  about  the  river-bed   and   its  valley.      The  waters  of  ikM.^ 
upper  Han  in  both  branches  are,  like  those  of  the  upper  Senegal  aix^ 
its  tributaries,  ponded  back  in  many  places  by  transverse  barriers 
rock,  so  as  to  form  between  these  barriers  a  succession  of  deep,  qni' 
reaches.     It  is  these  barriers  that  cause  many  of  the  rapids  that  hind 
navigation  of  both  branches,  though  in  other  places  the  hindrance  is  d 
to  the  occurrence  of  pebbly  shallows.     This  structure  of  the  river 
is  no  doubt  due  to  the  same  cause  as  in  the  Senegal,  the  succession 
hard  and  soft  rocks,  together  with  the  alternation  of  rainy  and  dr:i- 
seasons.     During  the  rainy  season   the  river  descends  with  snfficiei 
violence  to  scoop  out  the  soft  material  behind  each  rocky  barrier, 
may  fairly  conjecture  that  the  phenomenon  is  connected  with  that  whio- 
Mrs.  Bishop  mentions  (vol.  i.  p.  117)  as  the  most  striking  geologii 
feature  of  the  Han  valley,  cliffs  of  laminated  limestone  "continually 
presenting  the  appearance  of  the  leaves  of  a  colossal  book." 

Mrs.  Bishop  found  Korean  cultivation  much  better  on  the  whole  that^ 
she  had  been  led  to  anticipate  from  the  accounts  of  previous  travellen 
and  from  the  prosperity  and  improved  bearing  of  the  Korean  colon! 
she  saw  under  Eussian  rule,  she  augurs  well  of  the  prospects  of  the  peo] 
in  their  own  land,  if  better  government  could  be  established  there. 

Mrs.  Bishop  is  inclined  to  think  that  Europeans  habitaaUy  und 
estimate  the  population  of  Korea.  Taking  seventy  houses  at  rando: 
she  obtained  an  average  of  eight  to  a  house,  an  average  confirmed  by 

*  '  Korea  and  her  Xeighbonrs.'  By  Mrs.  Biahop  (Isabella  L.  Bird),  with  a  p: 
by  Sir  Walter  C.  Hillier,  k.c.m.o.,  late  H.B.M.'8  Conaul-General  for  Koraa.  2 
London :  John  Murray.    1898. 

t  Both  in  the  note  referred  to  in  the  Journal^  and  in  the  scarce  from  which 
particnlars  are  taken  (The  Misnon  Field,  Aprill  1893),  some  confoaion  is  caosed  by 
words  **  Tanyang,  about  25  miles  north  of  Yeng-choun,  the  most  southern  point  reach 
Reference  to  Mrs.  Bishop^s  map  shows  that  *' north  **  is  a  manifest  mistake  for  soai 
and  the  words  ^  the  most  southern  point  reached  "  relate  to  Tanyang,  not 
(Mrs.  Bishop's  Yeng-chhou). 
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mates  of  others  whom  she  quotes  (vol.  i.  p.  82).  The  total  population 
generally  taken  by  her  at  12,000,000,  and  in  one  place  she  puts  it  down 
12,000,000  to  14,000,000.  The  following  are  census  returns  or  esti- 
^^^ates  of  town  ]X)pulation8 :  Seul, "  by  a  careful  Census  taken  in  February, 
■^  ^97,"  intra-mural,  144,636;  extra-mural,  75,189  ;  total,  219,825— males 
a'edominating  to  the  extent  of  11,079;  Pyeng-yang  (the  Phyong-yang 
Mrs,  Bishop  and  of  Mr.  Carles  in  Proceedings^  1886,  p.  300,  the  Ping- 
ang  of  the  newspapers  at  the  time  of  the  war)  before  the  war,  60,000 
.  Carles,  above  20,000;  Mr.  Campbell  in  the  Proceedings^  1892,  p. 
57,  probably  100,000),  at  the  time  of  Mrs.  Bishop's  visit,  one  year  after 
battle  fought  close  by,  15,000 ;  *  Hwang-ju  before  the  war,  30,000, 
ow  5000-6000 ;  Song-do  or  Kai-seng,  60,000 ;  Chemulpo,  a  foreign 
ion  in  January,  1897,  of  4367  (3904  Japanese,  404  Chinese), 
timated  Korean  population,  6756 ;  Fusan,  foreign,  January,  1897, 
£564  (nearly  all  Japanese),  estimated  Korean  population  of  city  and 
prefecture  of  Tung-nai,  33,000 ;  Wensan,  foreign  (mainly  Japanese)  in 
January,  1897,  1357,  estimated  Korean,  15,000. 

With  regard  to  the  other  contents  of  the  volumes,  there  is  only  space 

mention  that  there  are  chapters  on  Korean  customs,  history,  govem- 

,  education,  finance,  and  superstition ;  on  Christian  missions ;  some 

on  trade  well  worth  the  attention  both  of  British  statesmen  and 

"British  merchants ;  and  four  chapters  on  Manchuria  at  the  time  of  the 

outbreak  of  the  Jai)o-Chinese  war,  besides  appendices. 

Mrs.  Bishop)  has  evidently  taken  pains  with  the  spelling  of  proper 
aines.     Her  Korean  spellings  are  mainly  in  agreement  with  those  of 
.   Carles  in  the  paper   in   the  Proceedings  above  cited,  though  her 
n?^liang-ju  is  hardly  an  improvement  on  his  Hwang-ju.   These  I  have  not 
T>een  able  to  follow,  as  not  being  in  agreement  with  the  present  rules 
^)f  the  Society,  and  I  have  altered  them  in  accordance  with  the  map  or 
-€ext  of  Mr.  Campbell's  \)dk\\Qv  in  the  Proceedings  for  1892.     The  Eussian 
oianies  are  unfortunately  rendered  in  German  forms,  and  Vladivostok 
aippears  under  the  curious  hybrid  form  of  Wladivostok. 


"THE  GEOGRAPHICAL  WORK  OF  THE  UNITED  STATES  COAST 

•    AND  GEODETIC  SURVEY.t 

37  T.  O.  MENDENHAIiL,  formerly  Superintendent  of  the  Coast  and  Geodetic 
Survey ;  and  OTTO  H.  TITTMANN,  Assistant  in  Charge  of  the  Office 
of  the  Survey. 

While  a  relatively  small  part  of  the  energies  of  the  United  States  Coast  and 
Greodetic  Survey  has  been  devoted,  since  the  creation  of  thjs  Bureau  in  1807,  to 
geographical  exploratioD,  it  is,  perhaps,  only  just  to  say  that  in  the  character  and 

*  **  Four-fifths  of  its  houses  destroyed,  streets  and  alleys  choked  with  ruius,  hill- 
slopoi  aud  Tales,  once  thick  with  Korean  crowded  homesteads,  covered  with  gaunt 
hideous  remains  "  (vol.  ii.  p.  1 14). 

t  Bead  before  Section  E  (Geography)  at  the  Toronto  Meeting  of  the  British 
Association,  August,  1897. 
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amount  of  its  precision  work  it  is  second  to  no  similar  organization  in  the  world. 
From  the  very  start  the  standard  of  work  has  been  the  highest  attainable  in  the 
existing  condition  of  the  arts  and  sciences  on  which  such  work  must  depend,  and 
often,  not  content  with  that  condition,  the  Survey  has  made  it  its  business  to 
better  it  by  original  investigations  of  the  first  class,  leading  to  improvements  in 
the  instruments  and  methods  of  the  highest  importance.  It  thus  became  the 
principal,  and  for  many  years  almost  the  only,  bureau  of  the  government  in  which 
exact  science  was  cultivated.  In  its  outward  activities*  it  was  essentially  an 
organization  for  the  practical  application  of  science  to  the  solution  of  certain 
problems  and  the  issue  of  certain  publications  which  were  of  the  utmost  falne 
to  commerce. 

The  duties  to  be  performed  by  it  were  to  sound  the  depths  of  the  ocean  along 
the  coasts  of  the  United  States,  to  define  the  shallows  which  barred  the  ways  of 
commerce,  to  delineate  with  great  accuracy  the  shores  and  physical  condition  of  the 
thousand  harbours  and  estuaries  with  which  a  benign  Providence  has  blessed  our 
coasts,  to  investigate  the  tides  and  currents  of  the  waters  which  bear  their  precious 
burden  of  human  lives  and  property  to  and  fro,  and  to  study  the  mysterioua 
variations  and  uncertainties  of  the  magnetic  needle  by  which  the  course  of  tb^^ 
navigator  was  largely  directed. 

To  these  immediate  problems  the  Survey  addressed  itself  with  vigour  and 
sight  under  the  guiding  hands  of  Hassler  and  his  eminent  successors.    Hassl' 
the  friend  of  Jefferson  and  Gallatin,  enjoyed  the  confidence  and  support  of  thi 
eminent  statesmen,  but  he  had  before  him  difficulties  as  great  as  his  field  was  wi^ 
Inert  public  opinion  as  to  the  utility  of  the  proposed  survey  had  to  be  vi 
and  moulded,  men  had  to  be  trained  to  carry  out  the  technical  parts  of  the  wor 
instruments  had  to  be  constructed,  and  correct  methods  had  to  be  prescribe 
How  these  difiiculties  presented  themselves,  and  how  they  were  overcome, 
form  a  proper  chapter,  not  ooly  in  the  history  of  the  great  Survey  which  f 
remains  to  be  written,  but  also  a  chapter  in  the  history  of  the  progress  of  sci 
in  this  country.    It  may  be  said  that  Hassler,  in  1844,  saw  the  fruition  of  his  ho 
when  a  general  plan  of  operations  prescribed  by  him  was  adopted  by  a  scientil 
commission  composed  of  army  and  navy  officers  and  civilians.     Its  adoption  marl 
the  official  recognition  of  the  necessity  for  precise  and  systematic  work  in  th' 
mapping  of  our  domain;  its  simple  and  correct  outline  of  the  operations  to 
followed  in  making  a  survey  of  ^reat  extent,  has  permitted  the  extension  of  th^ 
work  in  a  manner  commensurate  with  the  enlargement  of  our  national  domun  b; 
acquisitions  of  territory  from  France,  Spain,  and  Mexico.    With  the  expansion  ol 
territory  came  the  extension  of  the  scope  of  the  Survey,  and  finally,  when  thi 
advantages  of  a  transcontinental  triangulation  became  apparent,  its  geodetic 
was  recognized  by  law.    In  accordance  with  its  primary  duties,  the  Survey 
developed  and  charted  the  depth  of  the  waters  along  our  coasts  with 
minuteness  and  accuracy,  not  only  in  the  rivers,  bays,  and  harbours,  but  oflf  ah* 
as  far  as  the  needs  of  commerce  demanded  it.     GK)ing  beyond  the  Immfiii 
requirements  of  the  mariner,  it  devoted  itself  to  discovering  the  depths  of  the 
over  large  areap,  as  is  shown  by  the  complete  survey  of  the  Gulf  of  Mexico.    I 
depths  were  sounded  and  charted,  its  salinity  tested,  and  the  temperatoree  of  i 
waters  were  recorded.    Much  earlier  than  these  successful  surveys  of  the  gulf 
the  explorations  of  the  Gulf  Stream,  important  not  alone  in  their 
results,  but  in  developing  methods,  often  by  failures,  which  rendered  subeequenr 
success  possible.    The  hydrographical  results  achieved  are  shown  on  between  fiv^ 
hundred  and  six  hundred  charts,  many  of  them  of  such  exquisite  perfection  as  t^ 
form  a  standard  of  excellence  for  all  cartographers. 
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Its  researches  in  physical  hydrography  include  not  only  the  study  of  the  tides 
currents,  and  incidentally  the  establishment  of  planes  of  reference  from  which 
'^lie  constftQcy  of  the  relation  between  the  ocean-level  and  the  land  is  to  be  inferred, 
%at  it  has  studied  for  future  comparison  the  movements  of  sandy  shores,  as,  for 
mustance,  thoee  of  Cape  Cod  and  of  the  exposed  islands  of  Nan  tucket  and  Martha's 
"Vineyardy  to  discover  the  relationship  between  the  outlying  shoals  and  the  changes 
of  the  shores.      Here  again  precision  of  work  alone  is  of  any  avail,  for  correct 
^conclusions  can  only  he  drawn  after  the  lapse  of  time  and  after  a  standard  of 
^somparison  has  been  created  by  an  accurate  survey.     Want  of  space  forbids  the 
^Dumeration  of  many  special  results,  but  the  discovery  of  the  value  of  the  tidal 
^siiculation  through  the  East  river  as  a  factor  in  maintaining  the  depth  of  the  bar 
^t  Sandy  Hook,  and  the  discovery  of  the  underrun  of  the  Hudson  and  its  bearing 
the  feasibility  of  obtaining  a  water-supply  for  the  towns  along  that  river,  may 
mentioned  as  contributions  in  a  special  field  of  geography. 
As  properly  belonging  to  the  subject  of  the  hydrographical  surveys,  the  literature 
of  the  several  and  successive  volumes  of  the '  Coast  Pilots,'  published  by  the  Survey, 
:zniiBt  be  mentioned.    The  '  Coast  Pilots '  of  Alaska,  compiled  by.Davidson,  and  later 
T>y  Dall,  are  invaluable  historical  records  of  the  geography  of  that  coast,  and  the 
flame  may  be  said  of  the  volumes  covering  the  remainder  of  the  Pacific  coast,  and 
those  which  describe  in  detail  our  Atlantic  shores.    They  are  not  intended  to  deal 
in  generalities,  but  they  describe  with  rigid  particularity  geographical  landmarks 
irhich  are  to  guide  ships  by  oay  and  by  night. 

The  maps  of  the  Survey  are  embellished  by  accurate  representation  of  the 
topography  which  borders  our  shores.  For  thousands  of  miles  a  narrow  fringe  of 
topography  has  been  mapped  with  minute  and  necessary  accuracy.  It  is  based  on 
local  and  detailed  triangulatioo,  which  in  turn  rests  on  a  larger  network  of 
triangles,  which  co-ordinates  all  the  surveys  along  the  coasts. 

The  introduction  of  precise  methods  for  the  determination  of  latitudes  and 
longitudes  went  hand-in-hand  with  all  the  other  operations  of  the  Survey.     Thus 
the  success  of  Morse  in  the  spring  of  1844  was  followed  in  the  autumn  of  the  next 
year  by  formal  instructions  given  by  Bache  to  Walker  to  prepare  for  telegraphic 
longitude  determinations,  but  it  was  not  until  October  10,  184G,  that  the  method 
was  successfully  put  into  practice  by  the  exchange  of  signals  between  Philadelphia 
and  Washington,  and  thereafter  the  precise  determination  of  longitudes  had  merely 
to  await  the  extension  of  the  telegraph  system  from  point  to  point  within  our  own 
borders  and  throughout  the  world.     As  soon  as  the  Atlantic  cable  had  been  laid  in 
1866,  the  Survey  successfully  undertook  to  determine  our  longitude  from  Green- 
wich by  the  telegraphic  method.     Up  to  that  time  the  longitude  adopted  for 
Cambridge,  Massachusetts,  in  1851,  was  used.    The  adopted  value,  ^^  44*"  29*5% 
had  been  derived  from  many  years  of  laborious  observations  of  moon  culminations, 
eclipses,  occultations,  and  chronometer  determinations ;  but  this  value  was  increased 
(in  1869)  by  1*35',  as  the  result  of  comparatively  brief  cable  determinations. 
Similarly,  the  longitude  adopted  for  San  Francisco,  in  1855,  as   the  result  of 
206  moon  culminations,  was  increased  in  1869  by  3*1' — in  linear  measure,  about 
three-quarters  of  a  mile — by  the  telegraphic  determination.    Within  the  last  year, 
the  Survey  has  completed  and  adjusted  its  primary  longitude-net,  covering  the 
whole  United  States,  and  fixing  for  all  time  the  astronomical  longitudes  of  the 
points  included  in  it,  not  only  in  their  relation  to  each  other,  but  in  all  probability 
their  final  relation  to  the  initial  meridian  of  Greenwich,  since  in  this  adjustment 
three  transatlantic  determinations  by  the  Coast  Survey,  and  one  by  the  Canadians, 
have  been  used.    Less  need  be  said  of  the  many  latitude  determinations,  since  the 
methods  adopted,  though  admirable  in  their  precision,  involved  no  such  radical 
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improvement  as  that  which  the  telegraph  brought  about  in  the  determination  of 
longitudes.    On  the  other  hand,  however,  the  zenith  telescope,  as  developed  by 
Survey,  has,  in  the  hands  of  its  observers,  contributed  materially  to  our  knowled: 
of  the  variation  of  latitude. 

Reference  has  been  made  to  the  geodetic  function  of  the  Survey.     It  has- 
measured  an  oblique  arc,  the  last  triangles  in  which  have  but  just  now  been. 
observed,  extending  from  the  north-eastern  boundary  to  the  Gulf  of  Mexica    T 
join  this  with  the  primary  chain,  as  yet  incomplete,  of  triangles  along  the  Pacific 
coast,  a  great  arc  has  been  measured  along  the  39th  parallel  of  latitude,  the 
completion  of  which  has  been  but  recently  announced. 

The  adjustment  of  the  triangulation  along  this  great  arc,  and  the  adoption  of 
homogeneous  system  of  geographical  co-ordinates,  will  furnish  the  fnndamenta 
data  for  the  co-ordination  of  all  government  or  state  surveys  for  all  time  to  come 
if  it  be  permitted  to  fallible  human  wisdom  to  make  such  an  assertion.    Grand  in 
its  inception,  splendid  in  its  execution,  this  monumental  work  may  be  reckoned 
as  the  most  important  contribution  to  the  geography  of  our  country,  on  account 
of  its  present  and  prospective  value.     The  measurement  of  a  great  meridional 
along  the  9dth  meridian  is  in  contemplation,  and  our  sister  Republic  of  Mexico 
which  has  just  established  a  Geodetic  Survey,  it  is  hoped  will  take  a  hand  in  i 
extension  southward,  while  to  our  cousins  across  the  northern  border  a  similar 
opportunity  for  its  prolongation  northward  may  be  offered  in  the  course  of  time. 

The   Survey  has   been  especially  called  upon  for  assistance  in  defining  th 
boundaries  of  eleven  states,  and  aid  has  been  extended  to  fifteen  more  by  th 
determination  of  geographical  positions  within  their  borders.    In  the  determinatioi 
of  the  national  boundaries,  it  has  co-operated  in  retracing  the  line  between  Mexi 
and  the  United  States,  has  made  topo<;raphical  surveys  along  the  north-eas 
boundary,  and  Iq  the  far  north  it  has  determined  the  crossing  of  the  Hist  meri< 
dian  on  the  Porcupine  and  Yukon  rivers,  in  regions  to  which  all  adventuroi 
eyes  are  now  turoed,  and  in  South-East  Alaska  it  has  made  exploratory  surve; 
as  well  as  precise  geographical  determinations  for  the  ultimate  delineation  of  th 
boundary  between  Alaska  and  the  British  possessions. 

The  enormous  extent  of  the  country  included  in  the  operations  of  the  Surrey 
and  especially  its  nearness  to  the  principal  north  magnetic  pole,  offered  a 
opportunity  for  the  investigation  of  the  problem  of  terrestrial  magnetism.  Obaer— — 
vations  began  at  an  early  date,  and  have  been  continued  up  to  the  present  time^^ 
at  a  constantly  increasing  number  of  stations.  In  addition  to  a  regular  periodicaK^ 
etudy  of  the  magnetic  elements  at  a  large  number  of  specially  selected  pointa,  hy^ 
the  most  approved  methods  and  the  best  of  instrumental  appliances,  the  Sorre; 
has  maintained  a  j^hotographic  registering  magnetic  observatory,  which  it 
moved,  from  time  to  time,  from  one  part  of  the  country  to  another.  It  has  mad( 
extensive  publication  of  the  data  thus  obtained,  including  a  series  of  magnetii 
charts,  which  are  of  the  greatest  value  to  navigators  at  sea  and  surveyors  on  thi 
land.  Its  archives  contain  a  mass  of  reliable  information  concerning 
magnetism  unequalled  in  extent  and  importance. 

In  common  with  several  similar  organizations  in  Europe,  it  has  devoted  mn 
attention,  mostly  during  the  past  twenty-five  years,  to  the  study  of  terres 
gravity.     Beginning  with  methods  long  in  use,  its  observers  were  quick  ta  de 
and  point  out  certain  serious  and  hitherto  unsuspected  faults,  necessitating  con 
siderahle  corrections  in  nearly  all  accumulated  data  relating  to  that  subject. 

Instruments  were  also  improved  and  methods  greatly  changed,  increasing 
once  the  precision  aud  rapidity  of  gravity  measurements.    Expeditions  have 
sent  to  various  quarters  of  the  globe  for  the  purpose  of  gravity- observatioos. 


THE  TREATr   WITH   ABVSSISIA.  2P;t 

Omt  Survey  peadulumB  have  swung  in  kll  continents  except  Australia,  in  most 
inportant  cities,  od  seTeral  of  the  highest  mountaing,  aod  on  many  islands  in 
tha  MTsral  ooeant.  No  othera  have  been  vibrated  sa  near  the  pole  as  these, 
and  Done  over  go  wide  a,  rau|ie  in  longitude.  The  reBults  of  thcBe  operations, 
togflthor  with  the  measDrement  of  the  great  arc  of  UDiiyalled  length,  form  a 
ooBtribulion  of  do  ordinary  iDterest  to  ihe  more  precise  (olution  of  the  greet 
proUemB  of  dimensional  geography. 


THE  TREATY  WITH  ABYSSINIA. 

Tub  onlj  boundary  referred  to  in  Mr.  Bennetl  Itodd'e  treaty  with  the  Emperor 
VaiMlek  ia  that  of  British  Somaliland,  and  this  haa  been  cettUd  in  the  spirit  of 
mutual  coacessionK.  The  agreements  made  with  France  on  February  1,  18SS,  and 
Italy  on  May  5, 1994,*  are  not  atl'ected  by  this  new  settlement  The  Iwundary,  as 
now  finally  settled,  begins  at  the  well  of  Hadu,  between  Jibuti,  the  rising  capital 
of  "French  SomaUInnd"  and  Zeiln,  follows  ihe  caravan  route  as  far  as  AbaBuen 
and  the  hill  of  Suma<lu,  and  then  continues  in  a  south-south-west  direction  up  to 


"^ " " '^'   fB^J^'ffW" 

the  paaa  ahore  Egu,  which  lies  only  10  miles  to  the  north  of  Harar,  at  an  elevation 
«(  7600  feet  above  ibe  sea.  Thence  it  turns  abruptly  to  the  east,  leaving  the 
iMrthera  slope  of  tbe  mountains  with  Britain.  At  Hoga  Medir  ("  Moga's  eye- 
tooth  "),  a  heap  of  rock  coacerniog  which  Burton  tells  us  a  pretty  legend,  the 
^loandaiy  turns  to  Ibfl  aoath-east,  pwsing  thiough  Eyllntiv  Kaddo  to  Arran  Arrhe, 
xear  the  Interwctbn  of  tbe  9tb  parallel  with  the  44ili  meridian.     From  this  point 


*  8ee  Ovograiihieal  JouToat,  v 
-March,  1898.1 
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a  straight  line  is  drawn  to  the  intersection  of  the  8th  parallel  and  the  47th 
meridian.  The  rest  of  the  frontier  remains  a*i  laid  down  in  the  Anglo-Italian 
Protocol  of  1894.*  The  area  thus  enclosed  and  recognized  as  British  Somaltland 
amounts  to  69,000  square  miles. 

Tribes  owning  gra zing-grounds  on  both  sides  of  the  boundary,  as  thus  defined, 
are  not  to  be  interfered  with  in  their  migrations,  and  are  permitted  access  to  the 
wells  nearest  to  them ;  but  they  are  to  be  subject  to  the  jurisdiction  of  the  territorial 
authority  whose  frontier  they  may  have  crossed. 

The  caravan  route  from  Zeila  to  Harar  is  to  be  open  to  the  commerce  of  both 
**  nations.*' 

The  treaty  provides,  moreover,  that  subjects  of  and  persons  under  the  protection 
of  either  party  shall  be  at  liberty  to  come  and  go  freely,  and  to  engage  in  commerce. 
^*  Armed  bands,"  however,  are  not  to  be  permitted  to  cross  the  frontiers  without  a 
previous  authorization.  British  subjects  are  to  enjoy  every  advantage  with  respect 
to  customs,  duties,  and  local  taxation  that  may  have  been  or  shall  be  granted  to  other 
nations.  Materials  destined  exclusively  for  the  service  of  the  Ethiopian  State  shall  be 
allowed  to  pass  through  British  territory  free  of  duty.  Tbis  provision  will  apply  to 
arms  and  munitions  of  war,  subject  to  the  rules  laid  down  in  the  General  Act  o 
the  Brussels  Conference  of  1890. 

Lastly,  Menelik  declares  the  Madhists  to  be  the  enemies  of  his  empire,   and. 
undertakes  to  prevent  the  passage  tiirough  his  dominions  of  arms  and  ammunitions 
intended  for  them.     This  important  provision  was  to  have  taken  efifect  at  oac6yand^ 
before  the  exchange  of  ratifications. 


THE  MONTHLY  RECORD. 

THE   80CIETT. 

The  Vasco  da  Gama  Celebration.— The  Council  have  decided  to  hoi 
a  special  meeting  of  the  Society  on  Monday,  May  16,  in  commemoratio 
of  the  fourth  centenary  of  the  discovery  of  the  route  to  India  by  th 
great  Portuguese  navigator,  Vasco  da  Gama.  It  is  expected  tha 
H.K.H.  the  Prince  of  Wales  and  His  Excellency  M.  de  Soveral,  th 
Portuguese  Minister,  will  be  present. 

feUBOPE. 

Twenty-fifth  Anniversary  of  the  Founding  of  the  Hamburg  Oe^ 

graphical  Society. — An  intimation  has  been  received  from  the    president  ai» 
secretary  of  the  Hamburg  Geographical  Sv)ciety  to  the  effect  that  it  is  proposed  tl 
celebrate  the  twenty-fifth  anniversary  of  the  founding  of  the  society  in  M 
next.    On  the  17th  of  the  month  a  meeting  will  be  held  in  the  hall  of 
Hamburger  Hof  at  11  a.m.,  whilst  a  dinner  in  honour  of  the  occasion  will 
pla^e  on  the  same  day  at  6  p.m.     'I'he  Hamburg  Society  invites  the  sister-societ*. 
and  other  associations  concerned  with  kindred  sciences  to  take  part  in  the  06*9 
bration  by  the  sending  of  delegates.    An  early  reply,  with  the  names  of 
delegates  appointed,  is  requested. 


*  Italy,  by  the  treaty  concluded  at  Addis  Aheba  on  October  26.  1896,  is  oonc 
a  strip,  180  miles  in  width,  along  the  Somali  coiist,  as  shown  in  our  sketch-map. 
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The  Xorame  Amphitheatre  of  Lake  Oarda.— In  the  January  number  of 

Fclennann$  Mitteilungen,  Dr.  Tbeo.  Fischer  calls  attention  to  a  relief  representation 

of  this  district  that  has  been  drawn  up  with  great  technical  and  artistical  skill  by 

tlie  cartographeTy  Domenico  Locchi,  under  the  direction  of  Lieut. -Colonel  Forro, 

teacher  of  military  geography  at  the  military  school  of  Turin.    It  has  been  pre- 

|Mued  80  as  either  to  be  mounted  on  a  stand  or  fastened  to  a  wall,  has  a  height  of 

r&ther  more  than  5^  feet  and  a  width  of  6^  feet,  and  is  on  the  horizontal  scale  of 

X  :  25,000,  and  the  vertical  scale  of  1  :  10,000.    It  appeared  at  the  end  of  1896, 

&iid  its  price  is  250  lire.    Apropos  of  this  production.  Dr.  Fischer  furnishes  an 

aooount  of  the  district  thus  illustrated,  with  references  to  the  original  authorities, 

And  points  out  in  some  detail  how  instructive  this  relief  is  from  a  political  and  a 

8t;rategical  point  of  view,  as  well  as  with  regard  to  the  history  of  the  glaciers  of 

recent  ice-periods,  the  nature  of  ice-action  generally,  and  the  local  distribution  of 

^nms  and  villages.    The  communication  is  illustrated  by  a  sketch-map. 


ASIA. 

Captain  Wellby^s  and  Lieut.  Malcolm's  Journey  across  Tibet— A 

<ietailed  report  on  the  route  across  Tibet  taken  by  Captain   Wellby  and   Lieut. 
Ad^Alcolm,  accompanied  by  route-maps  on  the  scale  of  16  miles  to  an  inch,  has  been 
issued  by  the  Intelligence  Branch  at  Simla.    It  takes  the  form  of  sn  itinerary, 
showing  the  nature  of  each  separate  day's  march,  the  names  of  the  halting- places, 
^^c.,  but  containing  no  general  descriptions  of  the  country  passed  through.     By 
ttxe  help  of  the  maps,  however,  it  is  possible  to  trace  the  precise  direction  of  the 
'^ute,  from  the  Pangong  lake  near  Leh,  to  Sining  east  of  Koko  Nor.    The  general 
direction  was  at  first  somewhat  to  the  east  of  north-east,  until  near  the  inter- 
section of  the  81st  meridian  with  the  35th  parallel.    Thenceforward  the  direction 
varied  little  from  easterly  until  the  95th  meridian  was  crossed,  the  route  never 
''caching  the  36th  parallel  of  north  latitude  during  this  distance,  and  but  rarely 
•crossing  to  the  south  of  the  35th  parallel.     From  95°  onwards  it  diverged  more 
towards  the  north,  until  it  struck  the  northern  shore  of  Koko  Nor.     During  14° 
^f  longitude,  therefore — from  about  81°  to  95°  E. — the  travellers  were  crossing  the 
*oast-known  part  of  Northern  Tibet,  in  a  direction  parallel  to  the  main  chain  of 
the  Kuen  Lun,  their  route  being  intersected,  during  the  greater  part  of  this  dis- 
^•^ce,  only  by  those  of  Littledale  and  Bonvalot,  both  running  roughly  from  north 
to  south.    The  country  appears  to  have  been  similar  to  that  of  Northern  Tibet 
S^&erally,  containing  no  well-marked  orographical  or  hydrographical  systems,  but 
con^ig^jjjg  of  a  series  of  plains  or  shallow  valleys  occupied  by  lakes  (salt  or  fresh), 
^''  traversed  by  nullalis  (sometimes  dry,  sometimes  bearing  water),  and  separated 
^y  passes  of  no  great  elevation  above  the  general  level  (15,000  to  16,000  feet).   Grass 
^^em^  to  have  been  fairly  plentiful,  and  water  could  generally  be  obtained  by 
^Sftiog,  even  when  none  appeared  above  the  snrface.    Betwesn  81°  and  83°  ranges 
^^ouotalns  were  seen,  bjth  to  the  north  and  south — in  the  lattsr  direction  snow- 
1^^*   .    Snow-peaks  were   also  seen  subsequently  at  various    points,   especially 
^^^©cn  88°  and  91°  and  east  of  94°,  being  apparently  more  numerous  on  the 
l^^^b.    As  regards  drunage,  a  northerly  direction  appears  to  have  predominated 
^*^cen  82 J°  and  84°,  and  a  southerly  one  between  85i°  and  87J°.    An  easterly 
iJ^^^Og  system  was  met  with  in  about  91}° :  it  ended  in  a  fresh- water  lake  a  little 
t>*      '^  ^3°,  the  lake  being  separated  only  by  a  narrow  divide  from  the  source  of 
l^i^-   ^^**'^*'»  the' principal  northern  tributary  of  the  Di-chu  or  Upper  Yangtse. 
^^    ^^  ^iw«  followed  down,  according  to  the  map,  in  a  due  easterly  direction  almost 
^.  .^^^.    It  appears  doubtful,  however,  whether  the  longitudes  are  to  be  trusted  at 
^^    S>art  of  the  route,  as- the  junction  of  the  Chumar  with  the  Di-chn,  before 

X  2 
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which  it  flows  almost  southerly,  has  heen  placed  by  other  travellers  west  of  95^. 
The  Ghumar  was  a  rapid  stream,  and  soon  increased  to  a  considerable  aise :  where 
split  up  into  several  channels,  the  whole  bed  was  sometimee  a  mile  in  width. 
From  the  Chumar  onwards  the  route  led  through  country  already  traversed  by 
Prjevalsky,  Rockhill,  and  otherp,  and  the  additions  to  our  knowledge  are  principally 
in  matters  of  detail. 

Explorations  in  Eastern  Asia  Minor. — ^To  the  November  and  December 
numbers  of  Petermanns  Mitteilungen  (1897),  Roman  Oberhummfer  contributes  an 
account  of  the  journey  referred  to  in  our  note  on  p.  332  of  vol.  ix.,  the  aooouot  being 
accompanied  by  a  map  (in  the  November  number)  on  the  scale  of  1  :  500,000.  As 
stated  in  that  note,  one  of  the  main  objects  of  the  journey  was  to  explore  that  portion 
of  the  Eizil  Irmak  that  lies  between  Eessek-kepri  (south  of  Kirshehr,  in  about  84®  lO' 
E.)  and  Kepri-kel  (south-east  of  Ans^ora).  No  traveller,  according  to  Prof.  Kiepot, 
had  visited  the  part  of  the  valley  of  that  river  lying  between  the  bridges  at  these 
two  villages,  but  this  gap  is  now  filled  in.  The  upper  section  of  this  poition  of  the 
Kizil  Irmak  valley  was  found  to  have,  on  the  whole,  level  and  well-cultivated 
banks,  such  as  are  met  with  still  higher  up;  but  lower  down,  In  about  33°  33'  £., 
the  river  enters  a  narrow  defile,  in  which  its  course  is  interrupti;d  in  two  places  by 
cataracts.  At  the  end  of  this  defile,  Oberhummer  and  his  companions  discovered, 
to  their  surprise,  the  ruins  of  an  old  bridge,  from  the  ends  of  which  roads  still  lead 
landwards  on  both  banks.  From  the  style  of  construction,  it  is  conjectured  that 
this  bridge  may  belong  to  Byzanliue  or  later  times.  After  reaching  Kepri-kei  the 
party  returned  southwards  to  Koch-hissar,  to  the  east  of  the  Tuz-gel,  and  thence 
turned  eastwards  to  a  ford  of  the  Eizil-Irmak  in  3:^°  49'  £.,  which  had  previously 
been  crossed  by  Prof.  Ramsay.  Two  or  three  miles  south  of  this  ford,  in  returning  to 
Nevshehr,  they  passed  a  mound  about  130  feet  high,  the  vicinity  of  which  was 
strewn  with  stones,  and  behind  which,  at  the  distance  of  about  100  yards,  they 
saw  three  fragments  of  a  wall  built  with  stone  and  mortar,  upwards  of  6  feet  iu 
height  and  about  5  feet  thick,  standing  almost  in  one  line  at  intervals  of  16  to 
about  30  feet.  Oberhummer  thinks  it  not  impossible  that  this  may  have  been  the 
site  of  a  considerable  settlement  (perhaps  the  ancient  Parnassos),  if  it  was  not  a 
military  station  for  the  protection  of  the  road  that  crossed  the  river  close  by.  The 
following  estimates  of  population^  made  by  Oberhummer  for  different  places  on  his 
route,  may  be  mentioned :  Homs,  nearly  40,000 ;  Uamah,  about  60,000 ;  Aleppo 
probably  not  less  than  150,000,  including  25,000  Christians;  Nigde,  6000;  Eai- 
sarieh,  about  60,000,  includiog  15,000  Christians  ;  Eirshehr,  4000.  Some  of  these 
estimates  differ  considerably  from  those  of  Cuinet.  Oberhummer  expresses  warm 
gratitude  for  the  protection  afforded  throughout  by  the  Turkish  (jK)Temment»  and 
the  courtesy  of  the  oOicials  with  whom  he  was  brought  in  contact. 

The  Climates  of  Eastern  Siberia  and  Northern  America.— An  instmctiTe 

study  on  this  subject  is  contributed  to  the  Annales  de  G^eogropftie  (November, 
1897,  and  January,  1898)  by  the  well-known  Kussian  meteorologist^  Dr.  A. 
Woeikof.  The  writer  devotes  his  chief  attention  to  a  careful  examination  of  the 
principal  characteristics  of  the  climate  of  Esstem  Siberia,  briefly  pointing  ont,  in 
the  concluding  section  of  his  paper,  the  chief  points  of  difference  to  be  observed  in 
Northern  North  America.  Eastern  Sileria  is  one  of  the  great  anH^cy^iimic  refdoos 
of  the  globe,  marked  in  winter  by  a  consistent  high  pressure,  accompanied  by  calms 
and  very  low  temperature.  The  annual  amplitude  of  temperature  is  also  excessive. 
Our  knowledge  of  the  climate  is  Vased  at  present  on  observations  made  in  the  < 
valleys  of  the  principal  i  ivers,  whiUt  the  varied  nature  of  the  surface  entitles  us 
look  for  great  differences  of  temperature  between  ne'ghbouring  localitief.    A 
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esUmato  m*7  be  formed  of  the  temperatures  of  the  upper  strata  of  the  atmosphere, 
and  oi  the  mountaios  as  opposed  to  the  valleys,  by  a  study  of  the  phenomena 
observed  in  Europe  at  the  time  of  the  most  marked  anti-cyclones.    Dr.  Woeikof 
oondades  from  this  comparison,  that  as  a  rule  the  upper  strata  are  at  a  considerably 
higher  temperature  than  those  adjacent  to  the  surface  of  the  ground,  and  thinks 
that  this  explains  the  fact  that  stations  near  the  Arctic  ocean  have  a  less  rigorous 
winter  than  those  in  the  interior  of  the  country.    This  is  certainly  not  due  to  the 
influeooe  of  the  sea,  but  rather  to  the  fact  that  the  northern  tundras  are  more  ex- 
posed to  the  action  of  the  winds,  which,  by  mingling  the  strata  of  the  atmosphere, 
rai^e  the  temperature  of  the  lower  layers.    It  seems  probable  also  that  the  mean 
annual  temperature  of  the  mountains  is  above  that  of  the  valleys,  the  anti-cyclonic 
conditionB  of  winter  (when  the  compression  of  descending  currents  is  a  source  of 
warmth)  predominating  over  those  of  the  short  summer.    As  regards  the  annual 
range  of  temperature,  it  is  greatest  in  the  interior  valleys,  the  coasts  being  dis- 
tinguished by  their  low  summer  temperature.    Dr.  Woeikof  devotes  a  separate 
section  to  the  climate  of  Southern  Irkutsk  and  Transbaikalia,  which  corre8|X)nd  in 
latitude  to  the  principal  centres  of  population  in  Europe,  and  which  are  now  attract- 
ing attention  as  a  possible  field  for  emigration.    In  spite  of  the  low  mean  tempera- 
ture of  the  year,  the  summer  temperature  is  sufficient  to  ripen  the  cereals  of  Russia 
and  Central  Europe,  while  the  clear  tky  and  pure  air  of  winter  renders  the  country 
eminently  adapted  as  a  sanatorium  for  oonsumptived,  and  the  abundance  of  sunlight 
gives  exceptional  facilities  for  cultivation  under  glass.    The  climate  of  the  Amur 
provinces  and  of  the  eastern  coast  region  is  much  less  favourable  owing  to  the 
strong  winds  of  winter  and  the  humidity  of  the  summer  months.     In  Northern 
America  the  winter  temperatures  are  not  nearly  so  low  as  in  correspdnding  latitudes 
in  Eastern  Siberia.    Q'he  reason  assigned  by  Dr.  Woeikof  is  that  in  the  former 
country  there  is  a  greater  movement  of  the  air,  due  both  to  topographical  and  to 
meteorological  cause;*.    From  a  table  showing  the  mean  summer  and  winter  tem- 
peratures of  positions  in  corresponding  latitudes  in   Eastern  Asia  and  North 
America,  it  appears  that,  whereas  in  lat.  56^  30'  N.  the  difiference  between  the 
^winter  temperatures  is  trifling,  further  south  the  difference  in  favour  of  America 
amounts  to  nearly  20^  Fahr.     This  may  be  explained  by  the  greater  frequency 
of  south-wedt  winds  on  the  east  coast  of  America  and  by  the  influence  of  the  Gulf 
of  Mexico.    As  r^^rds  summer  temperature,  America  is  generally  colder  than  Asia. 
IMsOOYOry  in  Celebes. — ^The  January  number  of  Fetermanns  MitteUungen 
oontaina  a  letter  from  the  Dutch  missionary,  the  Kev.  A.  C.  Kruijt,  the  rediscoverer 
of  Lake  Pueo  (Joumaly  vol.  viii.  p.  296),  giving  an  account  of  a  journey  in  which 
lie,  in  company  with  Dr.  Adrian!,  discovered  Lake  Lindu.     Hitherto  this  lake  had 
\}een  known  only  through  the  inquiries  of  von  Muschenbroek  and  von  Kosenberg, 
«nd  doubts  had  occasionally  been  expressed  as  to  its  existence,  but  these  doubts 
«re  now  set  at  rest.    The  lake  is  of  about  one-fifth  of  the  size  of  Lake  Poso,  oval 
in  shape,  with  low  marshy  shores,  overgrown  with  aquatic  plants,  abounding  in 
£8b,  so  that  many  of  them  were  caught  by  hand  by  members  of  the  explorers' 
party.    It  lies  at  the  height  of  about  3000  feet  above  sea-level,  and  is  drained  by 
4he  Palof,  a  map  of  whose  basin  has  been  prepared  by  the  explorers.    The  results 
from  a  linguistic  and  ethnological  point  of  view  are  also  important,  and  a  collection 
of  stones  has  been  sent  to  Prof.  Wichmann  of  Utrecht. 

Duteh  Expedition  across  Borneo  in  1896-97. — An  account  of  this  expe- 

•dition,  accompanied  by  a  map  of  the  Mahakam  or  Kutei  basin,  on  the  scale  of 
1 :  2,000,000,  and  an  enlargement  of  the  upper  part  of  the  river  on  twice  that  scale,  is 
given  in  the  January  number  of  Fetermanns  MitteUungen  by  its  leader.  Dr.  A.  W. 
Nieuweohuis.    Dr.  Nieuwenhuis  had  been  a  member  of  the  expedition  which  had 
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been  compelled  to  turn  back  in  1894  by  the  hostility  of  the  natives,  acd,  residing 
for  two  months  on  the  banks  of  the  Mendalam  to  study  the  Eayan-Dayaks  of  that 
district,  he  bad  learnt  the  cause  of  this  hostility.    The  natives  had  been  alarmed 
by  the  somewhat  military  aspect  of  the  previous  expedition.    He  therefore  deter- 
mined to  organize  an  expedition  with  as  little  appearance  of  this  sort  as  po88ible» 
and  receiviDg   the   sanction   of  the   Netherlandish-Indian  Government  and  the 
financial  support  of  the  Dutch  Society,  he  set  out  from  Batavia  at  the  end  of 
February,  1896,  with  a  party  of  two  Europeans  (Demmeni,  the  sergeant  of  the 
topographical  department,  Batavia,  and  F.  Count  v.  Berchtold,  who  was  to  prepare 
the   zoological   specimens),  and   two  Javanese    from   the  botanical  gardens    of 
Buitenzorg.    Obtaining  fifty  Eayan  boatmen  and  bearers,  the  party  started  from 
Put  us  Sibau,  on  the  Kapuas,  on  July  3.     No  serious  difficulties  occurred  with  the 
natives.    Everywhere  medicines  and  small  presents  of  rings,  needles,  beads,  and 
tin  boxes  were  found  to  be  the  best  means  of  arriving  at  an  understanding.     Aboufc 
the  end  of  August  the  party  established  themselves  at  a  station  among  the  upper 
waters  of  the  Mahakam,  and  there  they  remained  exploring  and  collecting  till  April 
23, 1897.    They  then  descended  the  Mahakam  in  boats  to  Tepu  at  the  comDience— 
ment  of  regular  steamer  navigation,  and  thence  they  and  their  collections  were 
brought  down  in  two  steamers  by  the  Sultan  of  Eutei  and  the  local  official  tL% 
Samarinda.    All  the  party,  except  one  of  the  Javanese,  who  had  been  attacked  bjr 
beri-beri  (from  which  he  afterwards  recovered),  arrived  at  Batavia  in  the  best  c^J 
health  on  June  16.    The  collections  also,  including  thirty-three  boxes  of  livin  ^ 
plants  from  Central  Borneo,  were  little  injured. 

New  Island  near  Kudat,  British  North  Bomeo.—A  short  note  by  11  v 
B.  M.  Little,  describing  a  visit  to  a  small  island  which  rose  from  the  sea  durii 
the  earthquake  of  last  year,  appears  in  the  British  North  Borneo  Herald  f^ 
January  1.  The  island,  which  is  about  100  yards  square,  is  situated  abont  4  mil^ 
south-east  of  Malundangan  island,  which  lies  to  the  east  of  the  larger  island  < 
Banguez.  It  rises  3  feet  above  high-water  mark,  and  is  covered  with  large  bould^ 
of  hard  sandstone,  coloured,  like  the  whole  island,  of  a  greyish  white.  The  aubeti 
tum  is  fire-clay  traversed  by  cracks  running  from  north-east  to  south-west.  Ck)ral  c« 
various  kinds  is  strewn  over  the  surface,  and  the  boulders  are  covered  with  smsal 
oysters.  Deep  water  is  found  to  the  north-west  and  west  of  the  island,  but  to  else 
south-east  the  sea  is  shallow.  A  shoal,  partly  visible  at  low  water,  had  existecJ 
previously,  according  to  native  accounts.  The  emergence  of  the  island  is  said 
have  been  accompanied  by  the  appearance  of  two  waves,  crossing  the  sea  to  tfa^ 
north,  and  by  a  rumbling  noise,  as  well  as  a  furious  wind. 

A7BICA. 

The  Navigability  of  the  Middle  Niger.— The  work  of  Lieut.  Hourst  has 

been  supplemented,  as  far  as  relates  to  the  navigability  of  the  Niger  below  Tim- 
buktu, by  a  cance  voyage  carried  out  in  May,  1897,  by  Lieut,  de  Chevign<S  {Complt$ 
Bendus,  Paris  Geographical  Society,  1897,  p.  369).  Lieut.  Hourst,  who  descended 
this  part  of  the  river  during  the  season  of  high  water,  found  it  free  from  obstruc- 
tions as  far  as  Ansongo.  M.  de  Ghevign^,  however,  experienced  great  difficulties 
in  getting  his  canoes  over  the  numerous  sandbanks  exposed  in  May,  at  which  season 
the  river  falls  with  great  suddenness.  At  Eeina  jagged  rocks  are  said  to  obstruct 
the  passage  completely.  The  Niger  can  therefore  be  considered  navigable  from 
Timbuktu  to  ALsongo  only  at  high  water,  whilst  below  that  place  navigation  is 
always  difficult,  and  all  but  impossible  during  nine  months  of  the  year. 

Becent  Surveys  in   IJnyamwezi. — A  large-scale  mop,  embodying  recent 
surveys  by  Pater  Capus  and  Lieut,  v.  Wulflfen  in  Unyamwezi,  is  given  in  Part  4 
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of  the  MiUeilungtnausden  Deutschen  Schutzgebieten  for  1897.  According  to  a  note 
by  Dr.  R.  Eiepert,  the  routes  of  these  travellers  fill  up  a  previously  blank  space 
between  the  routes  oi  Speke  (1858)  and  Stuhlmann  (1890),  and  supply  information 
respecting  a  number  of  new  districts  in  Unyamwtzi.  The  map — which  is  intended 
as  one  of  a  series  which  are  to  bring  up  to  date  certain  sheets  of  the  map  of  German 
East  Africa  on  the  scale  of  1 :  300,000 — also  lays  down,  for  the  first  time  with  all 
the  details,  a  section  of  Count  Gotzen*s  route  of  1894. 

Captain  Eamsay^t  Expedition  to  Euanda.~We  have  already  referred  to 

recent  explorations  by  Captain  Bamsay,  commandant  of  the  German  post  at  Ujiji, 
near  the  north  end  of  Lake  Tanganyika  (Journal^  vol.  ix.  p.  326).    He  has  since 
made  another  journey  through  Uba,  Uruadi,  and  Ruanda,  some  details  respecting 
which  are  given  in  the  Mitteilungen  aus  den  Deutschen  Schutzgebieten  (1897,  part  3). 
Starting  from  Ujiji  with  three  other  European:*)  Captain  Ramsay  passed  by  the 
Bource  of  the  Malagarazi  and  proceeded  northwards  down  the  valley  of  the  river, 
crossing  it  afterwards  into  the  territory  of  Luassa,  the  most  powerful  sultan  of  Uba. 
His  country  is  extremely  fertile  and  well  peopled.     Crossing  tne  Malagarazi  again, 
the  expedition  entered  Urundi,  and  proceeded  across  a  mountainous  but  well- 
peopled  district  to  the  Ruvuvu,  considered  by  Dr.  Baumann  to  be  the  head-stream 
of  the  Kagera.    This  view  is  not  held  by  Captain  Ramsay,  who  vibited  the  con- 
fluence of  the  Ruvuvu  and  Akanyaru,  and  considers  the  latter  to  be  far  the  more 
important.    It  is  often  known  as  the  Kagera,  whilst  the  Ruvuvu  never  is.    At  the 
junction  Captain  Ramsay  crossed  into  Kisakka,  a  part  of  Ruanda,  following  up  the 
course  of  the  Akenyaru  and  discovering  several  small  lakes  connected  with  it. 
1'he  junction  of  the  Nyavarongo  and  Akanyaru  was  found  to  be  a  short  day's  march 
South  of  Count  Gotztn's  route.     It  was  difficult  to  decide  which  was  the  larger 
Btream,  but  the  Akanyaru  seemed  to  have  somewhat  the  more  water.     Having 
v-jsited  Kiseke,  the  capital  of  Ruanda,  and  made  a  treaty  with  the  sultao.  Captain 
IHaznsay  traversed  the  most  beautiful  and  thickly  peopled  part  of  that  country,  and 
<'«ached  the  Akanyaru  near  the  spot  where  it  was  crossed  for  the  second  time  by 
3Baumann.     His  attempts  to  discover  the  sources  of  this  river  and  of  the  Nyava- 
iroDgo  in  the  Nyakisu  mountains  proved  unavailing,  but  he  was  able  to  convince 
liimself  that  both  rivers  rise  in  the  high  range  shown  on  the  maps  at  the  edge  of 
^be  Buanda  plateau.    Again  entering  Urundi  on  the  return  route,  the  travellers 
vrere,  for  the  second  time  on  their  journey,  hailed  as  ''mami"  kings,  receiving  an 
ovation  similar  to  that  accorded  to  Dr.  Baumann.    Captain  Ramsay  differs  from 
'^he  latter  with  regard  to  King  Mwezi,  and  the  Mwezi  or  Moon  mountains.    The 
siamcy  he  says,  belongs  to  the  present  king,  from  whom  the  mountains  take  their 
name,  since  he  happens  to  live  near  them.    Ruanda  is  described  as  an  immense 
plateau,  without  trees  or  brushwood ;  densely  populated  and  very  fertile.    Its  rulers 
sre  Watussi.   They,  as  well  as  the  Wanya-Ruanda,  are  well  clothed  with  stuff  brought 
\iy  traders  from  Karagwe,  while  the  people  of  Urundi  wear  only  bark-cloth.    The 
latter  country  is  said  to  be  the  finest  in  German  East  Africa. 

X.  Foa't  Koute  across  Africa. — M.  Foa  arrived  in  Paris  about  the  middle 
of  January,  and  soon  afterwards  gave,  at  a  meeting  of  persons  interested  in  Africa, 
some  details  as  to  his  recent  journey  across  that  continent  {Politique  Coloniale^ 
January  23;  Mouvement  0^ograph%qu€f  No.  5).  Arrived  at  the  south  end  of 
Xake  Tanganyika,  M.  Foa  made  the  complete  circuit  of  the  lake  by  water,  and 
^rom  Ujiji,  then  in  ruins,  crossed  over  to  the  west  side,  reaching  the  Congo  north 
of  Nyangwe  by  a  new  route.  On  the  way  he  fell  in  with  the  revolted  troops  of 
Baron  Dhanis,  and  further  progress  was  a  matter  of  difficulty.  He  finally  de- 
scended the  Congo  by  canoe,  the  voyage  taking  five  and  a  half  months.  He  has 
^aken  over  800  astronomical  observations,  and  brought  back  extensive  zoological 
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collections.  He  speaks  highly  of  the  work  of  the  Belgians  on  the  Congo,  but 
reports  that  the  results  obtained  in  French  Congo  are  almost  nil. 

Frontiers  of  GFerman  East  Africa. — In  the  definition  of  the  boundary 

between  German  East  Africa  and  Nyasalaud  by  the  treaty  of  1890,  it  was  sup- 
posed that  the  point  where  the  Songwe  river  makes  a  sudden  bend  to  the  north 
lay  to  the  west  of  the  33rd  meridian  of  east  longitude,  to  which  line,  from  its 
mouth  in  Like  Njasa,  the  course  of  the  river  was  to  form  the  boundary.  It  has 
lately  been  proved  by  astrooomical  observations  (Globtis,  1898,  p.  84)  that  the  point 
mentioned  lies  6'  east  of  33^  E.,  so  that  an  ambiguity  arises  as  to  the  interpretation 
of  the  agreement.  A  ))reliminary  arrangement  was  arrived  at  in  October  last  between 
Mr.  Alfred  Sharpe  and  Herr  von  Elpons,  whereby  the  boundary  would  follow  the 
Legange  or  Kateodo,  a  tributary  of  the  Songwe,  as  far  as  a  place  named  Vimba, 
whence  it  would  strike  across  to  the  Congo  watershed.  This  will  require,  however, 
to  be  ratified  by  a  duly  accredited  commission.  Humours  have  lately  circulated 
with  regard  to  difficulties  between  Germany  and  the  Congo  state  as  to  their 
mutual  frontier  north  of  Lake  Tanganyika.  It  is  stated,  however,  in  the  Mouvemeni 
Geotjraphiquey  that  no  question  had  arisen,  officially,  between  the  two  powers — the 
boimdary  of  the  state  being  clearly  defined  by  various  international  agreements, 
an  enumeration  of  whicli,  eleven  in  all,  is  given  by  the  Belgian  papsr. 

AXEBICA. 

Fogs  on  the  Newfoundland  Banks. — A  recent  number  of  the  Annalen  der 
Hydrographie  contains  a  paper  by  Dr.  Gerhard  Schott  on  the  average  distribution 
of  fogs  on  the  Newfoundland  banks,  accompanied  by  twelve  maps,  showing  the 
regions  of  greatest  frequency  for  each  month.  The  discussion  is  based  upon  all 
the  data  collected  by  the  Deutsche  Seewarte  during  the  last  twenty-one  years,  and 
is  a  contribution  to  our  knowledge  of  the  subject  of  marked  scientific  and  practical 
importance.  Dr.  Schott  finds  that  the  period  of  greatest  frequency  of  fogs  begins 
in  April  and  lasts  till  August ;  there  is  a  sudden  diminution  in  September,  and 
the  smallest  number  of  fogs  is  recorded  in  February.  Two  regions  are  most 
frequently  visited — one  near  the  east  coast  of  America,  south  of  Nova  Scotia,  and 
another  on  the  eastern  margin  of  the  Great  Bank.  Applying  the  conclusions 
arrived  at  to  the  needs  of  the  mariner  following  the  recognized  steamer  routes,  it 
appears  that  in  geoeral  he  may  expect :  From  70®  to  65°  W.,  much  fog ;  from  66® 
to  520  W.,  little  fog ;  from  52°  to  47®  W.,  very  much  fog ;  from  47®  to  40®  W.,  little 
or  no  fog.  The  monthly  charts,  of  course,  give  further  information  as  to  the  pro- 
bable extent  of  a  foggy  area,  and  the  quickest  way  out  of  it.  The  routes  adopted 
by  the  great  steamship  lines  in  1891,  and  modified  last  jear,  have  been  laid  down 
with  an  almost  exclusive  regard  to  the  danger  from  drift-ice.  Dr.  Schott  combines 
the  risks  of  ice  and  fog,  and  recommends  as  follows :  (1)  From  middle  of  January 
to  end  of  March,  the  49th  meridian  should  be  crossed  in  42®  N.  lat.  by  westward- 
bound  ships,  in  41®  10'  N.  by  eastward-bound  ships  (danger  of  ice).  (2)  From 
beginning  of  April  to  end  of  August,  the  49th  meridian  should  be  crossed  in  41®  N. 
lat.  by  westward-bound  ships,  in  40®  10'  N.  by  eastward- bound  ships  (danger  of 
fog  and  ice).  (3)  From  beginning  of  September  to  middle  of  January,  the  49th 
iLeridian  should  be  cut  in  46®  N.  lat.  and  in  45®  10'  N.  lat.  by  westward  and 
eastward  bound  ships  respectively.  In  the  first  case  a  somewhat  more  northerly 
course  than  usual  is  allowed ;  in  the  second  it  is  recommended  to  continue  the 
southerly  route  for  six  weeks  longer  than  usual. 

Transoontinental  Arc   Measurement— On  March  3,  1871,  the  United 

States  Congress  made  an  appropriation  "for  extending  the  triangalation  61  the 
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i8t  Boryey,  so  as  to  form  a  geodetic  connection  between  the  Atlantic  and  Pacific 
I0t8  of  the  United  States."  Mr.  E.  D.  Preston,  in  a  paper  before  the  Philosophical 
netj  of  Washington  (Bulletin,  vol.  xiii.  pp.  204-222,  map),  deals  with  the 
^oitude  and  importance  of  the  work.  The  transcontinental  arc  is  practically 
apleted,  and  is  stated  to  be  the  largest  arc  of  longitude  ever  measured  by  any 
gle  gOYemment.  It  extends  from  Cape  May  lighthouse,  in  New  Jersey,  to  Point 
3oa  light,  in  California,  the  distance  being  2625*6  miles.  These  points  are 
hin  a  very  few  miles  on  the  same  parallel  of  latitude.  In  this  great  network 
re  are  266  primary  stations.  The  arc  consists  exclusively  of  quadrilaterals,  or 
unes  equally  as  strong.  Four  stations  are  above  14,000  feet  elevation,  and  twenty 
beyond  10,000  feet.  On  the  transcontinental  arc  nine  bases  have  been  measured, 
e  longest  line  observed  was  from  Uncompahgre,  with  an  elevation  of  14,300  feet. 
Mount  Ellen,  11,300  feet  high,  giviog  the  unprecedented  single  sight  through  a 
lance  of  183  miles.  There  are  more  than  twenty  lines  over  100  miles  in  length, 
ib  of  which  has  been  observed  from  both  directions.  In  pointing  out  the  value 
the  transcontinental  arc,  the  author  says,  '*  Not  only  is  it  national  in  its  use, 
t  every  state  through  which  it  passes  comes  into  possession  of  accurate  geo- 
iphical  positions ;  and  not  alone  that,  but  every  state  lying  near  the  thirty-ninth 
nJlel  cao,  at  slight  expense,  fix  its  own  boundaries  with  an  accuracy  not  inferior 
that  given  by  the  best  government  surveys  in  the  world.  No  less  than  sixteen 
ites  are  directly  benefited  by  the  triangulation  across  the  continent,  and  as  many 
ore  have  the  possibility  of  benefit." 

Proposed  Meteorological  Station  on  Mount  Satulah,  North  Carolina. — 

note  in  the  Monthly  Weather  Review  for  October,  1897,  refers  to  a  suggestion 
'  Mr.  B.  C.  Hawkins,  that  an  observing  station  might  with  advantage  be  estab- 
hed  on  Mount  Satulah,  4490  feet,  one  of  the  highest  summits  at  the  south  end 

the  Blue  Ridge,  in  the  southern  Appalachians.  In  the  same  number  of  the 
*.view,  Mr.  Hawkins  calls  attention  to  the  area  of  heavy  rainfall  which  exists  in 
B  southern  Blue  Kidge  mountains,  the  annual  total  being  68  miles  or  more 
roiighout  the  area,  which  includes  parts  of  Georgia  and  of  North  and  South 
rolina.  It  is,  however,  pointed  out  by  the  editor,  that  although  a  continuous 
ord  at  the  summit  of  Satulah  mountain  would  help  to  elucidate  some  interesting 
•blema,  previous  attempts  to  maintain  self -registering  apparatus  at  such  stations 
re  met  with  little  success. 

The  **  Moodns  Noises  "  in  the  Connecticut  Valley.— Prof.  W.  M.  Davis 

a  short  note  in  Science  for  December  3  on  the  so-called  "  Moodus  noises," 
ichy  after  a  orssation  of  twelve  years,  have  lately  been  heard  again  in  the  lower 
inecticut  valley.  These  noises,  which  seem  to  indicate  local  disturbances  in  the 
logical  formations  of  the  district,  had  been  heard  by  the  Indians  before  the 
ling  of  white  men,  and  were  particularly  frequent  in  the  early  part  of  last 
tury.  During  the  present  century  they  had  previously  been  heard  twice, 
L852  and  1885.    The  sounds  recently  heard  are  likened  to  muflied  thunder, 

to  the  roar  of  a  distant  cataract  or  of  the  wind  in  a  tempest.  Houses,  etc., 
nbled  as  in  an  earthquake.  Prof.  Davis  remarks  that  these  sounds  deserve 
sial  study  in  view  of  the  compressed  condition  of  the  rocks  in  the  Monson 
.rries. 

POLAB  BEaiONB. 

Proposed  Polar  Expeditions. — Science  for  January  28  contains  the  report 

Prof.  Heilprin,  as  chairman  of   the  Committee  on  Antarctic  Exploration, 

ointed  at  the  Philadelphia  meeting  of  the  American  Society  of  Naturalists, 

^5.    The  report  shows  that  great  difficulties  have  been  met  with  in  arriving  at 
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any  feasible  scheme  for  an  Antarctic  expedition.  Suggestions  have  been  made  as 
to  the  feasibility  of  one  or  more  joint  commercial  (whaling)  and  scientific  enterprises ; 
but,  in  view  of  the  large  capital  outlay  required,  the  Committee  doubt  the  desira- 
bility of  such  an  undertaking.  It  is  considered  preferable  that  any  expedition 
sent  out  should  be  purely  scientific  in  character ;  aud  the  belief  is  expressed  that 
the  required  funds  would  be  forthcoming  if  an  appeal  were  made  for  the  co-opera- 
tion of  a  selected  number  of  scientific  associations  and  institutions  of  general 
learning.  According  to  a  correspondent  of  the  Times,  a  Canadian  North  Pole  ex- 
pedition is  also  under  consideration,  its  projector  being  Captain  Bemier,  who  has 
had  much  experience  of  sealing  and  other  voyagee.  He  proposes  to  start  in 
June  next,  and  to  proceed  by  Bering  Strait  to  the  spot  where  the  Jeanneite  was 
wrecked,  and  thence  make  for  the  pole  with  dog  and  reindeer  sledges.  (It  does 
not  appear  whence  fodder  for  the  latter  is  to  be  obtained  during  a  journey  over  the 
frozen  ocean.)  The  Quebec  Geographical  Society  is  reported  to  have  expressed  iu 
approval  of  tlie  scheme,  and  to  have  voted  an  application  to  the  Federal  govero- 
ment  for  a  subsidy.  It  is  also  announced  that  the  Duke  of  the  Abbruzzi,  the 
leader  of  the  expedition  which  successfully  ascended  Mount  St.  Elias  last  summer, 
will  start  during  the  present  year  on  a  three  years*  voyage  of  arctic  exploration. 
He  intends  to  spend  the  first  winter  in  Franz  Josef  Land,  and  will  endeavour  to 
make  his  way  thence  towards  the  pole. 

MATHEMATICAL  AND  PHT8ICAL  GEOOBAPHT. 

A  Speculation  in  Topographical  Climatology.— We  have  received  a  re- 
print of  a  paper  by  Prof.  W.  M.  Davis,  published  under  the  above  title  in  the 
final  number  of  the  American  MtteoroIogiccU  Journal^  now  defunct.  Attention  is 
drawn  to  certain  phases  in  the  general  progress  of  the  denudation  of  land-areas,, 
which  deserve  the  notice  of  meteorologists  because  the  explanation  of  various 
existing  topographic  features,  now  in  process  of  formation,  requires  a  recognition  of 
their  close  dependence  on  existing  climatic  conditions,  and  because  the  interpreta- 
tion of  other  features,  of  more  ancient  origin,  leads  to  an  understanding  of  the 
climatic  conditions  under  which  they  were  produced.  A  closer  study  of  these 
phases  would  lead  to  the  establishment  of  more  definite  relations  between  climate 
and  topography,  which  would  not  only  make  the  interpretation  of  existing  con- 
ditions within  any  given  area  much  easier,  but  would  enable  us  to  write  clima- 
tological  history  from  topographical  records.  A  more  forcible  illustration  of  Prof. 
Davis'  thesis  could  hardly  be  found  than  has  been  afforded  by  Prof.  Penck's  recent 
studies  in  the  north-west  highlands  of  Scotland,  noticed  in  our  February  number. 
The  first  difficulty  which  has  to  be  met  is,  of  course,  the  absence  of  adec^uate 
geographical  and  meteorological  training  in  the  case  of  most  travellers ;  only  an 
observer  of  special  knowledge  and  experience  can  identify  the  characteristic  features 
of  topography  associated  with,  say,  arid,  humid,  or  glacial  conditions.  Prof.  Davis 
sketches  very  briefly  a  few  main  points  to  be  looked  for  under  each  of  these  typical 
conditions,  and  directs  the  student  to  good  models  of  this  class  of  work.  The 
general  importance  of  observations  of  the  species  in  question  is  brought  oat  by 
some  very  interesting  speculation  as  to  the  topographical  changes  to  be  expected 
from  such  a  shifting  of  the  great  climatic  belts  as  might  result  from  a  displacement 
of  the  poles.  We  know  that  such  a  displacement  is  as  much  a  "  mathematical  im- 
possibility "  as  the  oscillations  of  the  earth's  axis  recently  discovered  by  Chandler^ 
but  the  possibility  of  its  having  occurred  is  worth  investigating,  and  at  present  the 
necessary  information  is  almost  wholly  wanting. 

Oerman  Beep-Sea  Expedition. — We  learn  from  the  OeographiKhe  ZdUdkiif^^^^ 
(February,  1898)  that  a  sum  of  300,000  marks  has  been  voted  by  the  budge^^^^ 
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oommiUee  of  the  Reichstag  in  order  to  carry  out  the  project  of  a  GkrcQan  deep- 
sea  expedition,  brought  forward  by  Prof.  Chun  at  a  recent  scientific  congress  at 
Brunswick.  The  expedition  is  to  start  in  August,  and,  after  investigating  the 
deei>-8ea  organisms  between  Scotland  and  the  Shetland  islandp,  will  proceed  to  the 
West  African  coast,  there  to  carry  out  researches  on  various  points  connected  with 
marine  life  and  ocean  currents.  The  programme  also  includes  an  investigation  of 
the  antarctic  current,  and  of  the  lino  of  meeting  of  the  same  with  the  warm 
currents  from  the  Indian  ocean,  and  it  is  proposed  to  continue  the  voyage  through 
the  Indian  ocean,  Bed  sea,  and  Mediterranean. 

Kagnetio  Surveys  of  Austria-Hungary.— The  first  magnetic  survey  of 

Austria-Hungary  was  made  between  the  years  1843  and  1858,  the  results  being 
reduced  to  the  year  1850.  On  the  initiative  of  Prof.  Dr.  Julius  Hann,  a  fret*h 
survey  was  begun  in  1888  under  the  direction  of  Prof.  Liznar,  attached  to  the 
Meteorologische  Central- Ajisialt,  who  brought  the  work  to  a  successful  conclusion 
in  1894.  Observations  of  declination,  dip,  and  intensity  have  been  made  with  all 
modem  refinements  at  210  etations,  including  38  in  Hungary,  28  in  Bosnia,  and 
42  on  the  coasts  of  the  Adriatic ;  and  the  results  have  been  reduced  by  the  most 
approved  methods  to  date  midnight  January  1,  1890.  Investigations  into  the 
periodic  and  secular  changes  of  the  magnetic  elements  are  now  being  carried  out 
with  the  help  of  the  older  data,  but  it  seems  that  the  discussion  of  the  magnetic 
"  disturbances  "  is  likely  to  yield  the  most  striking  results.  The  great  centres  of 
disturbance  are  Eastern  Galicia,  the  coasts  of  Adria,  and  Transylvania.  The  dis- 
turbances are  greatest  in  Eastern  Galicia,  very  slight  in  Tirol,  while  Adria  shows 
the  remarkable  feature  that  the  disturbances  are  positive  in  direction  on  the  coast 
of  the  mainland,  and  negative  on  the  islands.  There  are  indications  that  in  Tran- 
sylvania the  disturbing  forces  tend  towards  a  central  point. 

De6p  Cnrrents  of  the  Bay  of  Biscay. — In  the  Comjytes  liendus  of  the 

Paris  Academy  of  Sciences  (1898,  No.  3)  Prof.  Thoulet  gives  the  results  of  his 
analyses  of  the  deep-water  deposits  obtained  by  him  during  the  cruise  of  the 
Caudan  in  the  Bay  of  Biscay  in  1895.  On  the  hypothesis  that  the  terrigenous 
material  is  to  a  large  extent  sorted  according  to  density  and  size  of  particles  before 
it  is  deposited,  he  finds  in  the  distribution  of  particles  of  magnetite  and  other 
heavy  minerals,  and  of  fine  clay,  evidence  for  the  probable  existence  of  a  deep 
current.  The  submarine  current  appears  to  flow  from  west  to  east  along  the  north 
coast  of  Spain,  and  to  be  deflected  along  the  coast  of  France,  afterwards  turning 
towards  the  north-west  or  we8t-north/-west.  Its  direction  is  thus  opposed  to  that 
of  the  well-established  surface  current. 

eEKE£AL. 

Geography  as  a  Natural  Science.— In  Die  Natur  for  February  13,  Prof. 
Willi  Ule,  the  new  editor  of  that  paper,  devotes  a  leading  article  to  the  considera- 
tion of  the  claims  of  geography  to  rank  as  a  natural  science.  Surprise  had  been 
expressed  that  he  had  not  ceased  to  call  himself  a  geographer  when  he  had  assumed 
the  editorship  of  a  scientific  paper,  and  thus  presumably  professed  to  be  a  scientific 
man.  Prof.  Ule  shows  how  such  views  result  naturally  enough  from  the  old  style 
of  school-bookF,  in  which  the  impression  is  conveyed  that  geography  deals  only  with 
names.  He  points  out  the  essential  distinction  between  Topography  and  Geo- 
graphy, and  by  several  quotations  from  leading  German  geographers,  confutes  the 
view  held  by  certain  educationists,  that  geography  is  topography  and  nothing  more. 
In  protesting  against  taking  a  simple  translation  of  the  word  <'  geography ''  as  a 
defiDitioQ  of  the  thing  that  word  signifies,  the  editor  of  Die  Natur  says,  "  What  is 
Geography  ?    It  is  the  science  of  the  phenomena  of  the  Earth.    This  is  more  than 
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a  translation  of  tho  word  *  geography/  The  pheDomena  must  be  conceived  of  scien- 
tifically,  and  their  cause  and  effects  established ;  the  phenomena  are  mutually 
related,  and  unite  together  to  form  a  single  whole ;  .  .  .  the  object  of  geography  is 
to  explain  this  whole.  .  .  .  The  above  definition  may  thus  be  given  a  wider  and  at 
the  same  time  more  precise  expression : — Geography  is  the  science  of  the  phenomena 
uf  the  Earth  in  their  causal  interrelations."  Prof.  Ule  points  out  that  it  is  only 
within  the  last  few  decades,  and  largely  as  the  result  of  the  continuation  of  tiie 
work  of  Humboldt  and  Hitter  by  Peschel,  Richthofen,  and  Eirchhof^  that  this 
scientific  conception  of  geography  has  been  recognized.  The  relations  of  this 
scientific  geography  to  other  sciences  can  best  be  understood  by  the  classification  of 
the  subject-matter.  Besides  the  necessary  distinction  between  general  geography, 
the  object  of  which  is  the  Earth  as  a  whole,  and  special  geography,  which  deab 
with  one  or  other  of  its  yarious  parts,  Prof.  Ule  emphasises  the  importance  of  sub- 
dividing both  special  and  general  geography  into  three  groups:  (I)  Mathematical 
geography,  which  draws  largely  on  astronomy  ;  (2)  Physical  geography,  which 
enters  into  close  relationships  with  geology,  chemistry,  and  physics;  and  (3) 
Biological  geography,  which  receives  aid  from  botany  and  zoology,  anthropology 
and  history,  fie  concludes  this  vindication  of  the  position  of  geography  with  the 
words,  "  I  am  a  geographer,  and  therefore  a  man  of  science." 

The  Seventh  International  Geographical  Congress.— It  is  announced 

in  the  February  number  of  the  Oeoi/raphische  Zeitschri/l,  that  some  preliminary 
decisions  with  regard  to  the  next  International  Geographical  Congress  were 
arrived  at  at  a  meeting  held  in  December,  under  the  presidency  of  Baron  v.  Richt- 
hofen. The  first  week  in  August,  1899,  has  been  chosen  as  the  date  of  the  meeting. 
It  will  be  requested  that  no  special  delegates  be  appointed  by  the  countries  which 
take  part  in  it,  owing  to  certain  difficulties  to  which  the  system  of  delegates  gives 
rise.  Among  the  new  subjects  proposed  for  discussion,  the  following  are  mentioned : 
The  study  of  drift-ice,  the  utilization  of  regions  with  deficient  rainfall,  the  nomen- 
clature of  the  oceans,  the  use  of  the  metre  for  ocean  depths,  etc.  German,  English, 
French,  and  Italian  are  the  languages  permissible  at  the  medtings. 

Geography  at  the  Sixty-ninth  Assembly  of  German  Naturalists  and 

Physicians  at  Brnnswick,  1897. — A  report  on  this  subject  appears  in  the 
January  number  of  Petermanns  Mitteilungen.  Among  the  papers  more  or  less 
connected  with  geography  read  at  this  meeting  were  one  by  Dr.  Schreiber  of 
Mainz,  on  the  Points  of  Contact  between  Anthropology  and  Philology;  one  by 
Prof.  Schmidt  of  Leipzig,  on  the  Todas  of  the  Nilgiri  Hills;  one  by  Neumayer  on 
the  History  of  Pendulum  Observations,  and  another  by  the  same  author  on  South 
Polar  Exploration ;  one  by  Dr.  Wilser  of  Heidelberg,  on  Human  Races  and  the 
History  of  the  World  (chiefly  taken  up  with  a  theory  of  the  origin  and  dispersion 
of  the  Aryan  race,  whose  earliest  seat  the  author  places  in  Scania) ;  one  by  Theod. 
8cheimpflug,  lieutenant  in  the  Imperial  Navy,  on  the  Application  of  the  Magic 
Lantern  in  the  Construction  of  Maps  and  Plans ;  one  by  P.  Kahle,  assistant  in  the 
Technical  High  School  of  Brunswick,  on  the  Apparatus  and  Methods  of  Topo- 
graphical Surveying  in  High  Mountains ;  one  by  Dr.  Chun  of  Breslau,  on  Deep-Sea 
Exploration ;  one  by  Prof.  Selenga  of  Munich,  on  Photography  in  Journeys  of 
Exploration  (India,  Ceylon,  and  Japan);  and  one  by  Dr.  Hermann  Meyer,  on 
Journeys  amongst  the  Headwaters  of  the  Xingu. 

Presentation  to  Br.  Julius  Hann.— A  special  meeting  of  the  Austrian 

Meteorological  Society  was  held  at  the  University  of  Vienna  on  February  12,  on 
the  occasion  of  presenting  to  the  Hofrath  Julius  Hann  the  medal  struck  in  his 
honour  by  the  Society.  Prof.  J.  M.  Peroter  delivered  a  lecture  on  the  development 
of  meteorology  in  Austria. 
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Death  of  Lieut.  Brasseur. — ^Tbe  death  of  this  enterprising  traveller,  to  whose 
ezplomtiona  in  the  soath-east  portion  of  the  Congo  Free  State  frequent  allusion 
baa  been  made  in  our  pagee,  is  announced  by  the  Mouvement  Gcographiqu%  (1898, 
No.  7).  Lieut.  Brasseur  was  killed  while  leading  an  attack  on  the  homa  of  Cbiwala, 
an  Arab  chief  much  given  to  brigandage,  who  bad  established  himself  on  the  banks 
of  the  Luapuhi  in  about  12^  S.  lat.  With  a  short  interval  he  had  been  on  active 
service  under  the  Congo  State  since  1890. 

life  of  Sir  Stamford  Eaffles.*— The  interest  attaching  to  the  career  of  Sir 
Stamford  Raffles  is  largely  of  a  geographical  kind ;  and  the  copious  biography  which 
Mr.  Boulger  has  prepared  will  be  welcome  to  all  students  of  the  Malay  Archipelago. 
Sir  Stamford  Baffles  was  born  on  board  ship  in  the  West  Indies  io  1781,  he  adminis- 
tered Java  for  the  East  India  Company  during  the  brief  period  while  it  was  held  as  a 
British  possession,  strongly  opposed  its  return  to  the  Dutch,  founded  Singapore  in 
1819,  and  died  in  1826.  The  foundation  of  Siogapore  was  a  piece  of  geographical 
prescience  of  the  highest  order,  as  the  whole  eighty  years  of  its  existence  have 
proved.  It  is  definitely  established  in  this  biography  that  Sir  Stamford  liafiles, 
attracted  to  the  site  of  t:^ingapore  from  its  historical  associations,  fully  recognized 
its  true  value.  His  official  statement  sayp,  '*  I  have  now  the  satisfaction  to  report 
.  .  .  that  a  British  station  commanding  the  southern  entrance  of  the  Straits  of 
Malacea,  and  combining  extraordinary  local  advantages  with  a  peculiatly  admirable 
geographical  position,  has  been  (stablished  at  Singapore,  the  ancient  capital  of 
the  King  of  Johore." 

Two  Journeys  in  Northern  Somaliland.— The  photographs  in  Mr.  Aylmer's 

paper  (Oeog,  Journal  for  January)  are  by  Mr.  Frederick  Gillett,  except  the  first, 
which  is  by  Mr.  F.  Gunnis. 

Kigor  Grant's  Occultation  Method.— In  the  note  by  Mr.  E.  A.  Reeves,  in 
the  February  number  of  this  Journal^  "  To  find  the  Angles  from  the  Vertex  of  the 
Moon,**  etc.,  the  paragraph  (p.  167)  commencing,  '*  The  last  four  lines  "  to  the  end  of 
the  note,  should  be  read  after  the  footnote  ^  to  which  it  belongs. 

The  Indian  Snrvey  Report.— General  Strahan,  the  Surveyor  Genera],  writes 
with  reference  to  a  statement  in  the  article  in  the  January  number  of  the  Journal  on 
the  Indian  Survey  Report  for  18',)5-96,  that  no  change  has  been  made  in  the  Survey 
year,  which  has  always  been  from  October  1  to  September  30,  and  that  the  delity 
in  iaaning  the  last  report  was  due  to  causes  beyond  the  control  of  the  Survey 
Department. 


CORRESPONDENCE. 

Maskat, 

London,  February  14,  1898. 
May  I  be  permitted  to  reply  to  the  remarks  of  Senhor  Cordeiro  on  my  Maskat 
paper,  printed  in  the  February  number  of  the  Journal, 

The  correction  of  the  inscription  had  already  been  made,  practically  as  proix>s€d 
by  Senhor  Cordeiro,  in  my  letter  printed  underneath  that  gentleman's,  and  I  think 
the  copy  of  the  inscription  has  proved  to  be  as  accurate  as  could  be  expected  after 
three  hundred  years'  weathering. 

With  regard  to  the  date  of  Dom  Henry's  death,  I  should  perhaps  have  written 
1579-80,  as  the  year  1579  then  was  not  completed  until  March,  1580. 


♦  'The  Life  of  Sir  Stamford  Raffles.'     By  Demetrius  Charles  Boulger.     With  pcr- 
traitf,  maps,  and  illnstrationff.    London  :  Horace  Marshall  ^  Sou,  1897. 
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The  Portuguese  were  finally  driven  out  of  Oman  (the  province  on  the  Arabian 
coast)  in  1560,  as  stated  in  my  paper — Maskat  being  the  last  place  held  by  them  in 
that  country.  Their  establishment  at  Kong  was  on  the  Persian  coast,  opposite  to 
Oman.    I  hope  to  write  about  the  settlement  at  Kong  in  a  future  paper. 

I  should  be  glad  to  learn  whether  the  names  of  kings  of  Portugal  or  Spain  are 
usually  only  given  as  initials  in  such  iDscriptions. 

I  feel  much  indebted  to  Senhor  Cordeiro  for  his  careful  criticism,  and  quite 
sympathize  with  his  patriotic  feeling  about  the  unjust  invasion  and  seizure  of 
Portugal  by  Philip  II.  of  Spain,  which  undoubtedly  was  one  of  the  chief  causes  of 
the  ruin  of  the  great  Portuguese  empire  in  the  East. 

Arthur  W.  Stiffk. 


MEETINGS  OF  THE  ROTAL  GEOGRAPHICAL  SOCIETT, 

SESSION  1897-98. 

Sixth  Ordinary  Meeting,   Januarg  31,  1898. — Sir   Clements  Mabkhax, 

K.C.B.,  President,  in  the  Chair. 

Elections. — Rushton  Wehher  Adamson ;  George  WiHiam  Bird ;  Peter  McNeil 
Carney ;  George  Richard  Clarke ;  Rev.  Henry  DaXzdl,  M,A, ;  Arthur  Matthew 
Weld  Domning,  M,A.,  D,Sc,;  Robert  Fenner;  Hon,  Wm,  Chas.  Hanbury-Tracy ; 
Richard  Henry  Harris ;  Lieut- Colonel  G,  H  Henderson ;  Frederick  G.  Henriques; 
Robert  Louis  Jefferson;  Henry  Knight;  Hy,  A,  Hallam  Farnaby  Lennard ; 
Arthur  Edward  Lightbody ;  Allan  McGregor ;  Duncan  Mackinnon ;  Captain  John 
Marriott  (^Norfolk  Regiment)  ;  Richard  Caldwell  Minton  ;  Major  Henry  Courtenay 
Morland  {Retired,  dth  Lancers) ;  Alfred  Edward  Moxom  ;  Admiral  Gei'ard  Henry 
U.  Noel ;  L,  C.  F,  Oppenheim ;  Rev,  Hy,  Wm,  Leycester  O'Rorke,  M.A, ;  OUbert 
Parker;  Legh  Sylvester  Powell;  Ambrose  Beatty  Rathbone;  T,  Sankey ;  Fred, 
Sykes  ;  Arthur  Boddam  Taylor ;  Charles  Erskine  Vertue  ;  Stuart  Monteith  Vines, 
B,A, ;  Sir  Charles  George  Walpole,  C.B. ;  William  Gibson  Wedderspoon ;  Brigars 
Robert  Williams ;  John  Clark  Wilson ;  Oswald  Vavaseur  Yates, 

The  Paper  read  was : — 

"Through  Somaliland  to  Lake  Rudolf."     By  H.  S.  H.  Cavendish. 


Seventh  Ordinary  Meeting,  February  14,  1898. — Sir  Clements  Markham, 

K.C.B.,  President,  in  the  Chair. 

Elections.— Edward  Dodson;  Captain  J,  Markham  (QOth  Rifles);  Richard 
Smith ;   William  Myers  Wills ;  Basil  Aubrey  Holland  Wood, 

The  President  said :  Before  we  commence  the  proceediags  of  the  evening,  I 
choald  like  to  mention  that  some  progress  has  been  made  with  regard  to  private 
antarctic  work.  Mr.  Borchgrevink  has  purchased  a  very  strongly-built  whaler  in 
Norway,  well  fitted  for  ice- work,  and  he  is  now,  I  believe,  busily  engaged,  in  pre- 
paring his  expedition,  which  will  sail  next  July.  I  am  sure  that  we  wish  him 
all  possible  success.  I  trust  also  that  M.  de  Gerlache,  in  spite  of  very  limited 
resources,  will  bood  be  able  to  send  us  home  a  report  of  useful  results. 

The  paper  read  was : — 

"  A  Recent  Journey  in  Western  Australia."    By  the  Hon.  David  W.  Carnegie. 
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Additiom  to  the  Library. 

By  HT7GH  ROBERT  MILL,  D.So.,  Librarian^  R.O.S. 

following  abbrerlAtiona  of  nonni  and  the  acyeotives  derived  from  them  aio 
mplojed  to  indioate  the  tomoe  of  articles  from  other  pnblioations.    Qeographioal 
names  aie  in  eadi  caae  written  in  ftill: — 


JL  a  Academy,  Aoademie,  Akademie. 
Ans.  s  Annals,  Annales,  Annalen. 
B.  s  Bulletin,  Bollettino,  Boletim. 
Com.  B  Oommerce,  OommeroiaL 
O.  Bd.  ss  Gomptes  Bendos. 
:jEtdk.  as  Srdknnde. 

O.  SB  Geography,  Geographie,  Geografia. 
SB  GeseUflonaft 


T.  s  Institute,  Institution. 

Iz.  =  Izvestiya. 

J.  s  Jonmal. 

M.  as  Mitteilnogen. 


Mag.  =  Magazine. 

P.  s  Proceedings. 

B.  sBovaL 

Ber.  =  Beview,  Beyne,  Beyista. 

S.  =  Society,  Soci^,  Sdskab. 

Sitsb.  =  Sitznngsbericht 

T.  =  Transactions. 

V.  =  Verein. 

Yerh.  =  Yerhandlnngen. 

W.  =  Wissensohaft,  and  compounds. 

Z.  =  ZeitBobrift 

Zap.  =  Zapiski. 


On  aocouDt  of  the  ambiguity  of  the  words  oetavo,  quartOy  etc.,  the  size  of  books  in 
^be  li«t  below  is  denoted  by  the  length  and  breadth  of  the  cover  in  inches  to  the 
nearest  half-inch.    The  size  of  the  Journal  is  10  x  6}. 

EUBOPE. 

Alps.  Mem.  S.G.  Italiana  7  (1897) :  63-80.  M&rson. 

Sui  gliiacciai  del  massiccio  del  Monte  Disgmzia,  osservazioni  del  1896.  Nota  del 
socio  prof.  Luigi  Murson.     WUh  Illustrations. 

Alps        Z.  DeuUchen  u.  Osterreich.  Alpenr.  28  (1897):  88-113.    Zwiedineck-Sildenhorst. 
Die  Ostalpeu  in  den  Fmnzosonkriegen.     Von  Hans  v.  Zwiedineck-Siidenhorst. 
Oq  the  Eastern  Alps  during  the  French  invasions  of  1796-97,  1799,  1800-1801. 

Alps — Eastern.  Z.Deuischenu  Osterreich.  Alpenv.  2S(lSd7):  154-357.  Various  Authors. 
*  Ans  dem  Alpenkranze  des  Deffereggerthales,  von  L.  Purtscheller  (154-187).  Die 
Beiobenspitzgnippe,  von  Dr.  Fritz  Koegel  (188-220).  Die  Alpen  des  Grosiuatbales, 
von  M.  V.  Prielmayer  (229-263).  Der  Wilde  Kuiser,  von  Joseph  Enzensperger 
(264-292).  Die  Kosengartengnippe,  von  L  Norman  Neruder  (293-333).  Eine 
Wanderung  dorch  die  Bergamasker  Alpen,  von  H.  Steinitzer  (334-357). 

Alps— Piace-Hames.     Z.  Deuischen  u.  Osterreicfi.  Alpenv.  28  (1897):  72-87.        Eedlich, 
Ueber  Ortsnamen  der  ostlichen  Alpenlander  und  ihre  Bedeutung.    Yon  Oswald 
BedUch. 
On  the  meanings  of  place-names  in  the  Eastern  Alps,  and  their  orig^. 

Austria.  Einsterwalder. 

Wissenschaftliche  Erganzungshefte  znr  Zeitschrift  des  D.  u.  6.  Alpenvereins. 
I.  Band. — I.  Heft.  Der  YemagtferDer,  seine  Geschichte  und  seine  Yermessuog 
in  den  Jahren  1888  und  1889.  Von  Dr.  S.  Finsterwalder.  Daza  ein  Anbang: 
Die  Nachmessungen  am  Vemagtfemer  in  deo  Jahren  1891,  1893,  und  1895.  Von 
Dr.  A.  Bliimcke  und  Dr.  H.  Hess.  Graz:  Verlag  des  Deutschen  und  Oesterreich- 
idchen  Alpenvereins,  1897.    Size  11}  x  8,  pp.  112.    Maps  and  Plates. 

This  will  receive  special  notice. 

Austria— Alpine  Lakes.  Eichter. 

Seestudien.  Erlautenmgen  zur  zweitcn  Lieferung  des  Atlas  der  osterreichischen 
Alpenaeen.  Von  Dr.  Eduard  Riohtcr.— Geographisohc  Abhandlungcn.  Heraus- 
gegeben  von  Prof.  Dr.  Albrecht  Penck.  Band  vi..  Heft  2.  Wien:  E.  Htilzel, 
1897.    8lze  11  X  7i,  pp.  72.     Diagrams.    Presented  by  Prof.  Dr.  A.  Penck. 

Attstria— Karst.  liiv.  O.  Italiana  4  (1897) :  385-391.  MarinelU. 

Fenomeoi  carsiei,  grotte  e  sorgenti  nolle  prealpi  Giulie  Occidentali.  Del  Prof.  O. 
MarinelU. 

Austria— Sonnbliek.    Z.  Deutschen  u.  Osterreidi.  Alpenv.  28  (1897):  52-71.  Penek. 

Gletscherstadien  im  Sonnblickgebiete.    Yon  Albreoht  Penck.     With  Illustrations, 
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Anitria— Tanem.    Z.  Deut$cJieH  u,  Onlerreich.  Alpenv.  28  (1897):  114-134.   Gratbafger. 
Ans  dem  alien  Tauriskerlaode.    Yon  Hans  Grasberger. 

Anitria— Tyrol     Z.  Deutschfn  u.  Oslerreich.  Alpenc.  28  (1897) :  84-51.  L9wl. 

Kals.    Von  Ferdinand  Lowl. 
On  the  physical  geog^^aphy  and  geology  of  the  Kals  yalley. 

BalUo.  Cleye,  Skmaa,  Hjort,  FattenMn. 

8ka<;erack8  TilUtand  under  den  nuvarande  Sillfiskeperioden.  Af  P.  T.  Oleye, 
G.  Ekman,  J.  Hjort,  O.  Pettereson.  Goteburg:  D.  F.  Bonnier,  1897.  Size 
12  X  9},  pp.  40.     Map  and  Plates. 

On  the  phyeical  and  biological  conditions  of  the  Skagerrak  in  i8!>3. 

Belgium.  M^m.  Couronn^s  AM.  Belgique  54  (1896) :  1-56.    Fiaipont  tad  Tikon. 

Explorations  scientifiqnes  des  cavemes  do  la  valine  de  la  Mehaigne.  Par  Jalimi 
Fraipout  et  F.  Tihon.     With  Plates. 

The  caves  are  studied  in  their  geogniphical,  geological,  and  anthropologioal  aspects. 

Belgium  and  France.    M^m.  Couronnes  A.R.  Bflgique  48  (1895) :  1-588.  Xnrtk. 

La  fronti^re  linguistiquo  en  Belgique  et  duns  le  nord  de  la  France.    Par  Gode- 

froid  Kurth. 

This  memoir  gained  the  Stassart  Prize  of  the  Koyal  Belgiau  Academy  for  a  memoir  r 

prescribed  as  follows :    ^  To  trace  on   the  map  of  Belgium  and  the  neighbooriug  -; 

departments  of  France,  a  line  of  demarcation  separating  the  regions  of  romance  and  M 

fi^ermanic  languages  as  at  present  existing.     To  ctmsult  ancient  documents  oontaining  -^ 

lists  of  place-names,  and  to  obtain  evidence  whether  the  present  line  has  remained  tKe  -^ 

same  during  past  centuries,  or  if,  for  example,  particular  Walloon  comniiines  have  ^a 

beoome  Flemish,  or  cice  verm.     To  prepare  historical  maps  showing  the  flactaatimit  ■«» 

for  periods,  the  extent  of  which  it  is  left  for  the  competitors  to  decide.    Filially,  to  .«-». 

discuss  tho  causes  of  the  changes  or  the  permanence  which  has  been  demonstraled."  ^  '^ 
Unfortunately,  the  memoir  is  not  illustrated  by  maps. 

Switierland— Cartography.   M€m.  S.G.  Qenece  36  (1897):  1-21.  Lochmann. 

La  cartographic  moderne  de  la  Suisse.     Par  M.  le  Colonel  J.-J.  Lochmann. 
An  account  of  the  chief  Swiss  maps  published  hince  1880. 

Switierland— Lake  of  Geneva.  Z.  Ges,  Erdk.  Berlin  82  (1897) :  219  213.  Halbfais. 

Morphometrie  des  Genfer  Sees.    Von  Dr.  Wilhelm  Halbfaa**.     With  Diagrams. 
This  will  receive  special  notice. 

Switierland— Mont  Saleve.  B,S.G.  Geneve  36  (1807)  :  127-148.  Ktard. 

Notes  sur  la  faune  dcs  verteT^res  du  mont  Saleve.     Par  M.  Kugene  Pitard. 

Switierland— People. 

Statistique  do  la  Suisse.  Ill''  livraison.  Exumen  pedagogique  des  recrues  en 
automne  181>(i.  Public'  par  le  Bureau  de  statistique  du  Departement  f^eral  de 
rint^rieur.     Berne,  18i>7.     Size  11  x  9,  pp.  14  and  20.    Map. 

SwitMrland— Ticino.    Deuttche  liundschau  G,  20(1997) :  97-lO'S.  JUXbUn ». 

BoBoo,  das  einzigo  deutsche  Dorf  im  Tessin.    Yon  Dr.  AV.  Halbfaaa. 

Turkey— Adrianople.  Gaetaai — 

Bollettino  del  Minibtero  degli  Affari  Esteri.  November,  1897.  Tnrchia.  II 
Vilayet  di  Adrianopoli.  Rapporto  del  oav.  O.  Gaetani  d'Aragona  di  Gatflelmola. 
Boma  :  Libreria  Bocca.     Size  1)  x  6^*  pp.  !(>• 

Turkey— Albania.  B.8,G,  ItaXiana  11  (1898) :  23-27.  Baldaeai. 

Vromonero  e  le  sue  aequo  solfuree.    Comunieaziooe  del  socio  dott.  A.  Baldacci. 
On  the  sulphurous  wells  of  Vromenero  at  the  confluence  of  the  rivers 
and  Vojussi. 

Tnrkey— Albania.        Verh.  Ges.  Erdk.  Berlin  24  (1897):  529-544.  HMMtt- 

Herr  Dr.  Kurt  Hassert :  Streifziige  in  Ober-Albanien.     With  Map. 
This  will  be  specially  noted. 

Tnrkey— Bosphoma.  G./.  4(1898):   16-20.  nSUppren- 

Boaporus  nud  Hellespont.     Von  Privatdooent  Dr.  A.  Philippaon.     With  Map  attd 
Plates. 
On  the  physical  geography  of  the  region  on  both  sides  of  the  Boaphoma. 
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VBittd  nngdom— Ckwl  Supply.    /.R.  BiatUtieal  S,  60  (1897) :  789-810.  Conxtncy. 

*'JeToii8'8  Coal  Question:  Thirty  Years  after."  The  Inaagural  Address  of  the 
Bight  Hon.  Leonard  H.  Gonrtney,  m.a.,  m.p..  President  of  the  Royal  Statistical 
Society.    Session  1897-98.     With  Diagram, 

Vaited  Xinc^m— England.    Nineteenth  Century  48  (1898):  47-60.  Jessopp. 

Parish  Life  in  England  before  the  Great  Pillage.    By  the  Rev.  Dr.  Jessopp. 
An  endeavonr  to  trace  the  condition  of  the  parish  or  eoolesiastical  geographical 
unit  in  England  during  the  thirteenth  and  fourteenth  centuries. 

Vnitad  Kingdom — England.  Murray. 

A  Handbook  for  Trayellers  in  Surrey  (including  Aldershot).  Fifth  Edition. 
With  Maps.  London :  John  Murray,  1898.  Size  7  x  5;  pp.  [18]  and  450.  Priced. 
Preeented  hy  the  Publisher, 

Surrey  is  made  the  subject  of  a  special  Tolume  in  this  edition ;  the  infbnnation, 
although  arranged  in  the  same  manner  as  formerly,  is  revised  where  necessary. 

UUted  nngdom — ^Ethnographieal  Survey.  

British  Association  for  the  Advancement  of  Science,  Toronto  Meeting,  1897. 
Fifth  Report  on  the  Ethnographical  Survey  of  the  United  Kingdom.  [Proof 
incomplete.]     London  :  Ofiflces  of  the  Association.    Size  8}  x  5^,  pp.  58. 

Vnited  Kingdom— Ireland.        PR.  Dublin  S.  8  (1897) :  421-431.  KUroe. 

The  Distribution  of  Drift  in  Ireland  in  its  Relation  to  Agriculture.     Bv  J.  R. 
Kilroe.     With  Map. 
A  note  on  this  paper  will  be  given. 

Vnited  Kiagdom— Ireland.  Martel. 

Mitchelstown  Cave.    By  E.  A.  Martel.    Reprinted  from  the  Irish  Naturalist,  April, 

1896.  Dublin  :  Printed  by  Alex,  Thom  &  Co.,  1896.  Size  9x6,  pp.  [6].  Plan, 
Presented  hy  the  Author. 

TTnUed  Kingdom— Ireland.  Sci.  P.R.  Dublin  S.  8  (1897) :  475-508.    Praeger  and  SoUas. 
Report  of  the  Committee  consisting  of  Prof.  W.  J.  Sol  las,  f.r.s  ,  R.  Lloyd  Praeger, 
A.  F.  Dixon,  and  Alfred  Delap,  appointed  by  the  Royal  Dublin  Society  to  investi- 
gate the  recent  Bop:-How  in  Kerry.     Drawn  up  by  K.  Lloyd  Praeger  and  Prof. 
Sollas.    Map  and  Plntes, 
This  is  an  authoritative  account  of  the  great  bog-burst  near  Killarncy,  which 

occurred  on  December  28,  1896. 

TTaited  Kingdom— Ireland.     T,R.  Dublin  S.  5  (1896) :  785-822.  Sollas. 

A  Map  to  show  the  Distribution  of  Eskers  in  Ireland.     By  Prof.  W.  J.  Sollas, 
LL.D.,  etc     With  Maps, 
An  interesting  piece  of  work,  to  which  further  reference  may  be  made. 

TTnited  Kingdom— Ireland.    P.R.  Irish  A.  4  (1897) :  542-549.  Westropp. 

The  Distribution  of  **  Cromlechs  "  in  the  County  of  Clare.  By  Thomas  Johnson 
Westropp,  M.A.     With  Map  and  Plates, 

TTnited  Kingdom— Bainfall.  Gaster. 

Official  No.  114.  RainfaU  Tables  of  the  British  Islands,  1866-90.  Published  by 
the  Authority  of  the  Meteorological  Council.    London :  Eyre  and  Spottiswoode, 

1897.  Size  10  x  6,  pp.  ii.  and  284.  Maps.  Price  6«.  Presented  hy  the 
Meteorological  Office, 

Tables  of  actual  monthly  rainfall  for  (in  Part  i.)  492  stations  for  the  years  1881-90, 
with  monthly  and  annual  means  for  the  two  fivi^-y early  periods  1881-85, 1886-90  ;  (in 
Part  it)  for  158  itationi  for  varying  periods  before  1880 ;  and  (in  Part  iii.)  an 
abstract  of  the  mean  monthly  and  annual  rainfalls  for  the  period  1881-90  arranged 
according  to  counties  taken  in  geographical  order.  Mr.  R.  H.  Scott  gives  a  preface 
stating  that  the  work  was  done  in  the  Meteorological  Office  under  the  charge  of  Mr. 
Oaster.  There  are  three  sketch-maps  showing  river-basins.  It  is  interesting  to  look 
at  this  Government  publioation  side  by  side  with  the  Austrian  Hydrographic  Service 
Report  referred  to  on  p.  191  of  this  Journal. 

ITnited  Kingdom— Scotland.  Baddeley  and  Jordan. 

Black's  Guide  to  the  (Jlyde  River,  and  Firth.  Edited  by  M.  J.  B.  Baddeley,  b.a., 
ami  E.  D.  Jordan,  b.a.  Five  Maps  and  Plans.  London :  A.  &  C.  Black,  1897. 
Size  7  x  4J,  pp.  viii.  and  84.     Presented  by  the  PuhlirJiers. 

This  little  guide-book  of  about  90  pages  of  reading  matter  is  ballasted  with  130 
pages  of  advertisements  referring  mainly  to  hotels  in  otner  parts  of  the  British  Islands. 

Na  III.— March,  1898.]  v 
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The  guide  is  fairly  up  to  date ;  but  it  does  not  treat  of  the  features  which  gi?e  to  the 
Firth  and  Lochs  of  Clyde  their  greatest  charm  and  interest  for  intelligent  visiton. 

ASIA. 

Arabia— Koria-Muria  Islands.  JUgistiii. 

L.  F.  de  Magistris.  Le  Isole  Cufi&n-Muridn.  (Estr.  da  '*  Le  Gomunicaxioni  dl 
un  CoUega,"  a.  III.  (1896).  n.  8.)  Pp.  44-47.  Map.  Size  10  X  7.  Also  a  leaflet 
oil  the  Area  of  the  Islands  from  B,S,0,  IttUiana  (1896),  Faso.  t.  Pretnded  hg 
the  Autlior. 

Asia.  Iz.  E.  Siberian  Beet.  Imp.  Bu$nan  G.T.  27  (1896) :  1-40.         Obrnehflfll 

W.  Obrutscheff  Eurze  Uebersicht  der  von  der  Kaiserlich-Bussischen  (}eographisohen 
Gkisellsohaft  ausgeriisteten  Expeditionen  zur  Erforschung  Asiens.    [In  Bassian.] 
An  esitome  of  Russian  exploration  in  Asia  from  1846  to  1896,  one  of  the  papers 
presentea  at  the  Jubilee  ot  the  Russian  Geographical  Society. 

Asia— Central.  lapparaat 

Dans  les  sables  de  I'Asie  Central e.  Les  voyages  de  M.  Sven  Hedin.  Par  A.  de 
Lapparent^.  Extrait  du  Corre$pondant.  Paris :  L.  De  Soye  et  Fils,  1898.  Size 
9}  X  6^,  pp.  22.    Presented  by  the  Author. 

Asia — Central.  Ohmohtft 

Iz.  E.  Siberian  Sect  Imp.  Bueeian  G.S.  28  (1897) :  144-156. 
Sven  Hedin*s  Journey  across  the  Takla-Makan  desert,  between  Kotan  and  Keria- 
Dariya,  and  Lob-Nor.    By  Y.  A.  Obrucheff.    [In  Russian ;  r^iumi"  in  German.] 

Asia— Eautem.  Verh,  Gee.  Erdk.  Berlin  24  (1897) :  387-397.  Mtlllar-Baeek. 

Herr  Miiller-Beeck :  Die  geographischen  Errungenschaften  und  neuen  geo- 
graphischeu  Aufgaben  in  O&t- Asien  nach  dem  japanitich-chincslschen  Krieg. 

Asia— Eastern.  Orlaaas. 

From  Tonkin  to  India  by  the  sources  of  the  Irawadi,  January,  '95 — January,  '96. 
By  Prince  Henri  d^Orleans.  Translated  by  Hamley  Bent,  m.a.  London: 
Methuen  &  Co.,  1898.  Size  10}  x  7},  pp.  xii.  and  4G8.  Map  and  lUuetratioMg. 
Price  250.     Presented  by  the  Publishers.    A  second  copy,  presented  by  the  Author. 

This  will  be  specially  noticed. 

Asia  Minor,  etc.        Pefermanns  M.  43  (1897) :  249-261,  280-288.  Oberhunmer. 

Berlcht  fiber  eine  Reise  in  Syrien  und  Kleinasien.  Von  Roman  Oberhummer. 
With  Map. 

China.  Blackwood: s  Mag.  163  (1898):  295-312.  

The  Crisis  in  China.     With  Map. 

China.  Forfnt^/it^y  i2er.  63  (1898):  264-279.  Johnstone. 

From  Canton  to  Mandaluy.    By  William  Johnstone. 

This  journey  from  Canton,  occupying  six  montiis  of  1897,  was  made  vid  Mengtze  in 
Yunnan,  across  the  Red  liver,  Ta  Lang,  Purh-Fu,  Sze  Mao,  across  the  Mekong,  and 
through  the  Shan  country  to  Tawnio,  Lashio,  and  Mandalay. 

China.  Contemporary  Bev,  73  (1898)  :  235-240.  Frattr. 

Our  Trade  with  Western  China.    By  John  Foster  Eraser. 

China.  Iboiason. 

• 

Through  China  with  a  Camera.  By  John  Thomson.  London :  A.  Constable  &  Co., 
1898.  Size  9x7,  pp.  xiv.  and  284.  Illustrations.  Priee  2ls.  Presented  by  the 
Publishers, 

A  epecial  note  will  be  given  on  this  book. 

China— Anthropology.    MAn  Couronn4it  A.B.  Belgique  54  (1896):  1-104.  Hailsi. 

Essai  d'Anthropologie  Chinoise.     Par  Ch.  de  Uarlez. 

This  consists  of  the  results  of  researches  in  the  Chinese  classics,  mainly  in  the  fonn 
of  translated  extracts. 

China— HistorieaL  SrfL 

XI.  Internationaler  Orientalisten-Congress,  Paris,  September    1897.     'Cber   die 
eiuheimischen  quellen  zur  Geschichte  der  Chinesischen  Malerei  von  den  altesten 
zeiten  bis  zum  14,  Jahrhundert.     Von  Prof.  Dr.  Friedrich  Hirth.     MQnchen  and 
Leipzig :  G.  Hirth*s  Yerlag,  1897.    Size  9x6,  pp.  40.    Presented  by  tlu  Auikor. 
This  was  referred  to  in  the  Journal  for  January,  p.  67. 
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China— KuMHdiow.  Hirth. 

Die  Baoht  von  Eiau-tsohau  imd  ihr  Hinterland.  Yortrag  des  Profeasora  Dr. 
Friedrich  Hirth  gehalten  am  6  Dezember  1897  in  der  Abtheilang  M&nchen  der 
Deatacben  KoIonialgeseUsobaft  Sonder-Abdruok  aus  den  *'  Miinchner  Nenesten 
Naehriobten."  Mfinoben :  Enorr  &  Hirth.  Size  7  x  4J,  pp.  22.  Map,  Presented 
iy  ike  Author. 

A  timely  lecture  delivered  to  the  Mnnich  branch  of  the  German  Colonization 
Society  by  Prof.  Hirth,  whose  knowledge  of  the  literature  bearing  on  China  well  fits 
him  to  give  a  conspectus  of  the  existing  information  regarding  Eiao-chow. 

CUaa — ^KaiMhnria.  Pocdnejelt 

Description  of  Blanoburia.  Issued  by  the  Imperial  Ministry  of  Finance,  and 
edited  by  Demetrius  Pozdneyeff.  Vol.  i.  St.  Petersburg,  1897.  [In  Russian.] 
Size  I0|  X  7,  pp.  620.  Map.  Pre$ented  by  M.  Venukoff.  Also  ZemUvedenie  4 
(1897):  101-127. 

China— Xanehuria.  Zemlevedenie  8,  1896  (1897) :  149-157.  8viyagim 

Eastern  Ifanchuria.    By  Sviyagin.    [In  Russian.] 

China — Mongolia.  Xlomeni. 

Protocol  Troitzkosavsli'Kyal-ta  Br.  Amur  Sect.  Imp.  Rtusian  O.S.  No.  4  (1896)  :  5-16. 
On  the  Glaciers  of  Mongolia.     By  D.  Klemenz.     [In  Russian.] 

China — Mongolia.  Klemeni. 

Iz.  E.  Siberian  Sect.  Imp.  Russian  G.S.  28  (1897):  No.  2.  157-159. 
Notice  on  two  extinct  volcanoes  in  Khangai  Mountains,  Northern  Moogolia.    By 
D.  A.  Klemenz.    Plan  and  Profile.    [In  Russian,  summary  in  German.] 

China— Railways.    A  travers  le  Monde,  Tour  du  Monde  4  (1898)  :  17-20.        Perrenond. 
Le  chemia  de  fer  de  Tientsiu  k  Pe'kin.    Par  Alfred  Perrenoud.    With  lUu$traiion$. 

China— Tibet.  J.  Buddhist  Text  and  Anthrop.  S.  5  (1897)  :  4-23.  Billl. 

A  Short  Account  of  the  Great  Kingdom  of  Tibet.  In  1729  a.d.  By  Fra  Francesco 
Orazio  Delia  Penna  di  Billi. 

China— Tnrkistan.  Shaw. 

The  History  of  the  Khojas  of  Eastern-Turkistan,  summarized  from  the  Tazkira-i- 
Khwajaga.n  of  Muhammad  Sadiq  Kashghari,  by  the  late  Robert  Barkley  Shaw. 
Edited,  with  Introduction  and  Notes,  by  N.  £lia8.  [Published  as  Supplement  to 
the  Journal  of  the  Asiatic  Society  of  Bengal,  vol.  Ixvi.,  part  L,  1897.]  Calcutta, 
1897.     Size  9J  x  6J,  pp.  ?i.  and  68. 

Dntoh  East  Indies.  Van  der  Kemp. 

Bijd.  Taut',  Land-  en  Volhenk.  Ned.-Indie  5  (1898):  8-168. 
Het  afbreken  van  onze  bntrekkingen  met  Bandjermasin  ondor  Duendels  en  de 
herstelling  van  hct  Nederlandsch  gezag  aldaar  op  den  1"  Januari  1817.   Door  R.  H. 
van  der  Kemp. 

Frtnoh  Indo-China.  d'Eiyoy. 

La  Golouization   de  la  Cocbin-Chine  (Manuel  du  Colon).     Par  Paul  d'Enjoy. 

Paris  :    Society  d'Editions  Scientifiques,   1898   [1897].      Size  7^  x  5,  pp.  390. 

Price  7/r.  50. 
A  general  account  of  Cochin  China,  dealing  mainly  with  the  economic  and  social 
conditions,  the  regulations  affecting  the  acquisition  of  land,  and  advice  to  intending 
immigrants.    A  scheme  fur  a  rdilway  from  Saigon  to  Tongking  is  described. 

Tranob  Indo-China— Tonkin.    Ann.  O.  6  (1897) :  431-449.  Billet. 

Le  Hant-Tonkin  (region  de  Cao-Bang).    Par  M.  A.  Billet.     With  Map. 
A  careful  stndy  of  Cao-Bang  with  regard  to  physical  geography  and  resonrces. 
The  map  is  on  the  scale  of  1 :  300,000. 

India.  Baverty. 

Tbe  Mihr^n  of  Sind  and  its  Tributaries:  a  Geographical  and  Historical  Study. 
By  Major  H.  G.  Baverty.  [Reprinted  from  the  Journal,  Asiatic  Society  of  Bengal, 
vol.  Ui.  part  i..  Extra  No.  3,  1892.]  Calcutta  :  Printed  at  the  Baptist  Mission 
Press,  1897.  Size  9  x  6|,  pp.  393-508.  Maps  and  Plate.  Presented  by  the 
Author. 
Ttiis  completes  Major  Baverty's  laborious  research  into  the  history  of  the  Mihran 

of  Sind. 

India— Ajmer.  Indian  Antiquary  26  (1897)  :  162-164.  Bfihler. 

The  Origin  of  the  Town  of  Ajmer  and  of  its  Name.    By  G.  Biihler. 

Y  2 
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India — Burma  

Memorandnm  on  the  Internal  Trade  of  Burma  for  the  year  ending  March  81, 1897. 
Rangoon,  1897.    Size  13  x  8},  pp.  8  and  xlyi.    Map, 

India— HiitoiieaL  Lopei. 

Quarto  Centenario  do  Desoobrimento  da  India.  Gontribncoes  da  Sociedade  de 
(Jeographia  de  Lisboa.  Chronica  dos  Reis  de  Bisnaga.  Mannscripto  inedito  do 
Seoulo  XVI.,  publicado  por  David  Lopes,  S.S.G.L.  Lisboa,  1897.  Size  10  x  6), 
pp.  xc.  and  124.    lUu$tration$,    Fretented  by  the  Hahluyt  Society. 

India— Eiitorioal.    /.  Anatic  8.  Betigal  66  (pt  1)  (1897) :  85-112.  Vargiter. 

Ancient  Countries  in  Eastern  India.    By  F.  E.  Pargiter.     With  Map. 

A  collection  of  passages  from  the  Mababharata  tind  other  classics  referring  to  each 
of  the  ancient  countries  of  Eastern  India. 

India— Kashmir— Ladak.  G7o&i<«  78  (1898):  1-8.  Franeka. 

Ein  Besuch  im  buddhistischon  Kloster  Hemis  (Ladak).  Von  Missionar  H. 
Francke.     With  UlustrationB. 

This  article  contains  many  pictures  of  ceremonial  masks  worn  by  the  Buddhist 
monks. 

India— ICadras.  Globus  78  (1898) :  60-65.  Sshmidt 

Die  Mappillas  (Morplahs)  der  Malabarkiiste.    Yon  Emil  Schmidt. 

India— Nioobar.  Indian  Antiquary  26  (1897) :  217-222.  Man. 

Notes  on  the  Nicobarefe.  By  E.  II.  Man.  No.  1.  Numeric  System  and 
Arithmetic. 

Indian  Ports.  Bnrrard  and  Sobcrts. 

Tide-Tables  for  the  Indian  Ports  for  the  year  1898  (also  January,  1899).  Part 
i. — Western  Ports  (Aden  to  P^mban  Pass).  Part  ii. — Eastern  and  Burma  Ports 
(Negapatam  to  Port  Blair).  By  Captain  S.  G.  Burrard,  and  E.  Roberts.  Siie 
6i  X  4i,  pp.  1140. 

India — Poona  and  the  Deeoan.  Crawford. 

Our  Troubles  in  Poona  and  the  Deccan.    By  Arthur  Crawford,  c.m.g.  London : 

A.  Constable  &  Co.,  1897.  Size  9x6,  pp.  xx.  and  254.  llluUrations.  Pnce  14«. 
Fretented  by  the  FMishen. 

The  first  four  chapters  contain  a  brief  history  of  Poona  from  a.d.  1500 :  tlie  remaining^ 
sixteen  discuss  various  aspects  of  modern  life  in  Poooa  and  the  Deccan,  especially  as 
regards  the  native  peoples  and  their  religious  and  social  views.  The  author  protesUi 
in  the  preface  against  the  Hunterian  system  of  spelling  Indian  names,  which  he  does 
not  adopt  in  the  text. 

India— Bajpntana.    /.  Asiatic  S.  Bengal  66  (Pi.  1)  (1897)  :  164-169.  Pandia. 

Separation  of  Banswara  from  Duugarpur  State  in  Rajputana.  By  Mohanlal 
Yishnulal  Pandia. 

Indo-China.  Imp.  and  Asiatic  Quarterly  Rev.  5  (1898) :  39-55.  Parker. 

The  Keng-hung  Contention  and  the  Upper  Mekong  Trade.  By  E.  H.  Parker. 
With  Map. 

Historical  account  of  tlie  Keng-hung  district,  and  a  discussion  of  the  future  develop- 
ment of  the  country. 

Japan — Proverbs.  ^^w^^** 

Die  Sprichwortcr  und  bildlicben  Ausdriicke  der  japanischen  Sprache.  Gesammelt, 
fibersetzt  und  erkl'art  von  P.  Ehmann.  Theil  II.  Tvon  Gyokusefk  bis  £•).  Supple- 
ment der  ''  Mittheilungen  "  der  Deutschen  Gesellschaft  filr  Natur-  und  YSlker- 
kunde  Ostasiens.     Tokyo,  1897.     Size  9x6,  pp.  49-144. 

A  collection  of  Japanese  proverbs  phonetically  transcribed  with  German 
and  explanatory  notes. 

Korea.  Bifhop 

Korea  and  Her  Ntighbours.  A  Narrative  of  Travel,  with  an  Account  of  tiie 
Recent  Vicissitudes  and  present  position  of  the  Country.  By  Mrs.  Bishop.  With 
a  Preface  by  Sir  Walter  C.  Uillier.  k.c.m.g.  2  vols.  London :  J.  Murray,  1898. 
Size  8J  X  6,  pp.  (vol.  i.)  xviii.  and  262 ;  (vol  ii.)  x.  and  322.  Map$  and  lUuetra- 
tione.     Frice  24«.     Fresented  by  the  Author. 

This  important  work  is  specially  noticed. 
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JEmml  FoHmghtlg  Rev.  68  (1898) :  222-238.  Parker. 

Ck>rea.    By  E.  H.  Parker. 
Mainly  hittorieal  and  political. 

Xakiy  Axeh^paUgo— Ja^a.      Nalurw,  Woehetuchri/t  18  (1898):  13-18.  Ffint. 

Beise  dnrch  Javas  naabhaagige  FarstcDthiimer.    Yon  Dr.  FOrst. 

A  yisit  to  some  of  the  native  states  of  Java,  in  order  to  study  the  primitive  habita 
of  the  Javanese. 

Malay  Arehipalago— Jaya.  Koklbmgga. 

Tijd$.  K.  Ned.  Aard.  Qenoota.  Am$terdam  14  (1897)  :  695-712. 
Geographische  Bescbrijving  van  bet  Janggeberg^  (Argoxx)ero)  op  Java.    Door 
Dr.  J.  U.  F.  Kohlbrngge.     WUh  Mape. 

The  topographical  results  of  a  scientific  study  of  the  Jang  mountains  of  Java 
carried  out  in  January,  1897.  The  geological  and  zoological  specimens  collected  are 
being  studied  by  specialists. 

Malay  Arohipelag^o— Java.  Seidmora. 

Java,  the  Garden  of  the  East.  By  Elizii  Ruliamah  Scidmore.  New  York :  The 
Century  Co.,  1897.  Size  8  x  5J,  pp.  xiv.  and  310.  llluttratiotu.  Presented  by 
ihe  Auihor. 

Miss  Scidmoro  is  an  experienced  traveller,  and  in  her  lively  description  of  a  tour  in 
Java,  she  is  able  to  compare  that  inland  with  other  tropical  countries.  The  book  is 
mainly  a  record  of  impressions  during  a  visit  to  Batavia,  and  to  the  towns  and  ruined 
temples  along  the  railway  to  DjokJHkarta.  Two  chapters  are  devoted  to  the  '*  Culture 
iiystem,'*  the  great  economic  experiment  for  whicli  Java  is  famous. 

Malay  Archipelago— Philippines.    GZo&us  78  (1898):  10-12.  Herrmaim. 

Besuch  im  Gulddlstrikt  von  Camarines  Norte  (Luzon).   Von  Dr.  Rafael  Herrmann. 

Malay  Archipelago— Wallace's  Line.  

Ttjds.  k.  Ned.  Aard.  GenooU.  Am*terdam  14  (1897)  :  758-7G5. 

De  geschiedeuis  van  de  lijn  van  Wallace.     Door  J.  F.  Niermeyer. 

Summary  of  the  results  with  regard  to  Wallace's  line  as  a  zoogeographical  boundary, 
expressed  in  Dr.  Weber*s  recently  ])ubli8lied  work  on  the  zoological  results  of  a  journey 
in  the  Dutch  East  Indies. 

AFBICA. 
Britiih  South  Africa.  


Rhodesia:  its  Goldfields  and  Prospects.  Being  the  (.'hristmas  Number  of  the 
Cape  Times.  [1897.]  Size  17  X  llj,  pp.  56.  Portraits  and  Illustrations.  Price  Is. 
Presented  by  the  Editor  of  the  **  Cape  Times." 

British  South  Africa.      Contemporary  Rev.  78  (1898) :  282-297.  Mackantie. 

Bechuanaland.    By  the  Rev.  John  Mackenzie. 

Cape  Colony.  

Colony  of  the  Cape  of  Good  Hope.  Agricultural  and  Livestock  Returns  for 
1896-97.  Issued  in  connection  with  the  Statistical  Register,  189C.  Cape  Town  : 
W.  A.  Richards  &  Sons,  1897.     Size  13|  x  8},  pp.  xvi.  and  16. 

Central  Afrioa.  Gibbons. 

Exploration  and  Hunting  in  Central  Afri(>a,  1895-96.  By  A.  St.  U.  Gibbons. 
London :  Methuen  &  Co.,  1898.  Size  9|  x  6,  pp.  xii.  and  408.  Portrait,  Map, 
and  Illustrations.    Price  15s.    Presented  by  the  Publishers. 

This  will  be  referred  to  with  other  books  on  Afrioa. 

•Congo  State.  Mouvemeni  G.  15  (^IS9S):  UH.  Cerckal. 

Les  galeries  sonterraines  de  Mokaua  (Monts  Mitumba).  Par  Lieut  Le'on  Cerckel. 
With  Map. 

(Congo  Stata.        Mfm.  Couronnifs  A.R.  Belgique  58  (1896) :  1-368.    Dnrand  and  Behini. 
Etudes  sor  la  Flore  de  TKtat  independant  du  Congo.    Par  Th.  Durand  ct  Hans 
Schinz. 

•Congo  Stata— TTma.     Mouvement  G.  14  (1897) :  409,  42:),  436.  447.  Brassonr. 

L'lTrua  et  le  Katanga.    Par  le  commandant  Brasseur.     With  Map. 

Sgypt.  Baedeker. 

Egypt.  Handbook  for  Travellers.  Edited  by  Karl  Baedeker.  With  22  Maps, 
.55  Plans,  and  66  Views  and  Vignettes.   Fourth  Edition.   Leipsic :  Karl  Baedeker ; 
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London :  Dulau  &  Co.,  1898.    Size  6^  X  4},  pp.  cciy.  and  396.    Price  15  marks^ 

Presented  hy  Messrs.  Dulau  <!*  Co. 
The  two  volumes  previously  devoted  to  Lower  and  Upper  Egypt  have  been  united 
for  this  edition,  and  the  text  curtailed  by  one-third.  The  whole  work  has  been  re- 
arranged and  largely  re-written  by  Prof.  Georg  Steindorff,  of  Leipzig,  and  the  number 
of  maps  increased.  The  arrangement  adopted  provides  for  general  articles  on  suoh 
subjects  as  the  origin  and  present  condition  of  the  Egyptians,  by  Dr.  Scbweinfvrth : 
and  brief  treatises  on  Egyptian  History,  Geography,  Hieroglyphics,  etc.,  as  well  as  the 
detailed  treatment  of  routes. 

Sgypt — Cairo.  Bmrnolds-BalL 

Cairo  of  To-Day  :  a  Practical  Guide  to  Cairo  and  its  Environs.  By  E.  A.  Beynolds- 
Ball,  B.A.  London :  A.  «&  C.  Black,  1898.  Size  7  x  4^,  pp.  viii.  and  256.  Map 
and  Plan.    Price  2s.  6d.    Presented  by  the  Publishers. 

A  compact  guide-book  of  convenient  size,  and  with  the  notable  advantages  of  large 
type  and  clear  maps.  The  information  given  is  of  a  very  practical  kind ;  not  the  least 
valuable  section  to  a  hurried  tourist  being  entitled  **■  What  to  omit."  The  information, 
as  to  hotels  is  particularly  satisfactory. 

Egyptian  Sudan.  

Sudan  Almanac,  1898.  Compiled  in  the  Intelligence  Division,  War  OiBce 
(London).    Calculations  made  at  the  Nautical  Almanac  Office.   Size  5)  X  4,  pp.  26. , 

Egyptian  SndaiL  B.S,0.  MarseiUe  21  (1897) :  324-327.  Leotard. 

Lea  comp^itions  europ^ennes  dans  le  Soudan  Egyptien.    Par  M.  Jacques  L^tard. 

French  Sudan.  La  G^bgraphie  11  (1898) :  159-162.       d'Attanouz  and  Lolie. 

Le  Soudan  Fran9ai8  et  les  campagnes  contre  Samory.  Par  MM.  J.-B.  d'Attanoux 
et  F.  Lolie' 

French  West  Afriea.  Bev.  Scientifique  9  (1898) :  11-16.  Bex. 

Notre  Transsoudanien.     Par  M.  Leo  Dex.     With  Map. 

On  the  proposed  railway  ou  French  territory  from  the  Senegal  to  the  Niger. 

German  Colonies.  O.Z.  8  (1897) :  585-588.  Kosmate 

Die  Geologic  der  deutschen  Schutzgebietc  in  Afrika.    Yon  Dr.  Franz  Koszmat. 

German  East  Afriea— TThehe.      Globus  78  (1898) :  87-43.  Pfail. 

Uhehe  in  Deutsch-Ostafrika.  Ein  Land  fiir  weisse  Einwanderer.  Von  Joachim 
Graf  V.  Pfeil.     With  Illustrations. 

An  attractive  description  of  Uhebe  as  a  healthy  country  for  European  settlement. 
The  article  is  illustrated  by  sketches  from  Count  Pfeil's  water-colours  of  Uhehe  scenery. 

Madagascar.  B.S.G.  Lyon  14  (1897) :  553-575.    Mosurs,  Boussand,  and  Groaelaude. 

Madagascar.    Par  MM.  Moeurs  et  Boussand,  et  Grosclaude. 

The  record  of  a  visit  to  Madagascar  in  1895,  in  order  to  study  the  mineral  resourc(»> 
of  the  island,  concerning  which  there  are  useful  notes. 

Madagascar.  B.S.G.  Marseille  21  (1897):  163-174, 277-285.  Sikora. 

Sept  ans  a  Madagascar.    Conference  de  M.  Fran9ois  Sikora. 

Madagascar.  Yoeltdi:ow> 

Wissenschaftliehe  Ergebnissc  d6r  Reisen  in  Madagaskar  und  Ostnfrika  in  den 
Jahren  1889>1895,  von  Dr.  A.  Yoeltzkow.  Einleitung  vou  Alfred  Yoeltzkow. 
(Sondorabdruck  aus  den  Adhandlungeu  der  Senckenbergischen  naturforschenden 
Gesellschaft,  Band  xzi.,  Heft  1.)  Frankfurt  a.  M.,  1897.  Size  12  x  9},  pp.  76. 
Maps  and  Plates.    Presented  by  the  Author. 

This  work  is  divided  into  parts  relating  to  Madagascar,  Juan  de  Nova  (an  island  iir 
the  Mozambique  channel),  and  Aldabra.  The  last-named  island  was  visited  in  1895, 
and  its  description  occupies  nearly  half  the  memoir.  Most  attention  is  paid  to  fauna, 
but  other  natural  features  are  also  described,  and  the  people  also  receive  some  attention. 
A  number  of  quarto  plates  give  reproductions  of  photographs. 

Bomaliland — Zoology.  Mngistris. 

L.  F.  de  Magistris.  Risultati  zoologici  della  prima  spedizione  B6ttego  nella 
Somalia.    Boma,  1896.     Size  9x6,  pp.  8. 

South  Afiriea.  Bigelow. 

White  Man's  Africa.  By  PouUney  Bigelow.  London  and  New  York :  Harper 
&  Brothers,  1898.    Size  9x6,  pp.  xvi.  and  324.     Illustrations.    Price  16i. 

A  record  of  recent  history,  dealing  with  the  relations  of  the  different  states  of 
South  Africa  since  December,  1895. 
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S:mt]i  Afriea.  Coillard. 

Fr«D90ii  Coillard.  Sur  le  Haut-Zamb^ze.  Voyages  et  Travaux  de  MiBsion. 
Pi^faoe  do  M.  J.  de  Seynes.  Paris :  Berger-Levrault  &  Cie.,  1898.  Sizo  11 J  x  9, 
pp.  xxTiii  and  590.    Partraitt,  MapB,  and  llluatrationi.    Price  15<. 

ThiB  will  be  referred  to  elsewhere. 
Soatb  AMea.  Verh.  Ges,  Erdk,  Berlin  24  (1897) :  475-478.  Paisarge. 

Herr  Dr.  8.  Passarge  fiber  tteine  Beisen  in  Sud-Afrika  (Aus  einen  Brief  an  Herm 
y.  Bichthofen). 

Notes  on  travel  in  the  Lake  Xgami  region,  with  a  eketch-map  of  the  environs  of 
the  lake. 

West  Africa.  La  0. 11  (1897) :  150-153.  Chanoine. 

La  mission  Chanoine  au  Gourounsi.     With  Map. 

HOBTH  AMEBICA. 
Cabot'i  Landfall.  O'Brien. 

Presidential  Address  on  Cabot's  Landfall.  By  Most  Rev.  Archbishop  O'Brien, 
DD.  From  the  Transaetioms  of  the  Royal  Society  of  Canada.  Second  Series, 
1897-98.  Vol.  iii.  Proceedings.  Ottawa :  J.  Durie  &  Son,  1897.  Size  10  x  7, 
pp.  cv.-cxL     With  Map  and  Chart. 

Canada.  

Western  Canada  Manitoba,  Assiniboia,  Alberta,  Saskatchewan,  and  North-AVestem 
Ontario.  How  to  Get  There ;  How  to  Select  Lands ;  How  to  Begin ;  How  to 
Make  a  Home.     1897.    Size  9x6,  pp.  56.    Map  and  Illustratione. 

Canada.  Imp.  and  Asiatic  Quarterly  Rev.  5  (1808) :  93-119.  Hodgins. 

Canada's  Loss  by  the  Treaty  of  Independence  and  since.    By  Thomas  Hodgins,  Q.c. 

A  discussion  of  the  manner  in  which  the  boundary  treaty  between  Canada  and  the 
United  States  was  carried  out. 

Canada.  Kennedy. 

The  Story  of  Canada.  By  Howard  Angus  Kennedy.  (The  Story  of  the  Empire 
Series.)  London :  H.  Marshall  &  Son  [1897].  Size  7  x  4J,  pp.  176.  Maps. 
Price  Is.  6d.    Presented  by  the  PMithers. 

A  short  but  exceedingly  clear  and  accurate  account  of  the  rise  of  Canada,  the 
picturesque  history  of  the  French  colony  bulking  much  more  largely  than  the  settle- 
ment and  development  of  the  ^cst. 

Canada.  White. 

The  Topographical  Work  of  the  Geological  Survey  of  Canada.     By  J.  White. 
From  the  Geographical  Journal  for  December,  1897.     Size  10  x  6},  pp.  8. 
This  paper,  which  was  read  to  the  BritiHh  Association  in  Toronto  by  Mr.  J.  White, 
was  accidentally  assigned  to  Mr.  J.  B.  Tyrrell,  when  it  was  publislied  in  the  Journal. 

Canada— Britiih  Columbia.  

Eighteenth  Annual  Report  of  the  British  Columbia  Board  of  Trade,  together  with 
various  Appendices,  List  of  Members,  Office  Bearers,  Commercial  Charges,  etc. 
Angoiit,  1897.  Victoria,  B.C. :  The  Colonist  Printing  and  Publishing  Co.,  1897. 
Size  9x6,  pp.  90.    Map  and  Illustrations. 

Canada— Britiih  Colnmbia.  


British  Columbia,  Canada's  most  Westerly  Province.  Its  Position,  Advantages, 
Besoorces,  and  Climate.  New  Fields  for  Mining,  Farming,  aud  Ranching  along  the 
Lines  of  the  Canadian  Pacific  Railway.  Information  for  Pruspectors,  Miners,  and 
Intending  Settlers.    1897.    Size  9x6,  pp.  36.    Map  and  Illustrations. 

Canada— Britiih  Colnmbia.  KoCain. 

History  of  the  8.8.  Beaver.  Being  a  Graphic  and  Vivid  Sketch  of  this  Noted 
Pioneer  Steamer  and  her  romantic  Cruise  for  over  Half  a  Century  on  the  Placid 
Island- dotted  Waters  of  tiio  Noith  Pacific.  Compiled  by  Charles  W.  McCain. 
Vancouver,  B.C.,  Ib94.  Size  6)  x  5,  pp.  100.  Illustrations,  Presented  by  Lady 
Evans. 

A  pleasing  account  of  the  life-work  of  the  Hudson  Bay  Co.*s  Beater  launched 
on  the  Thames  in  the  presence  of  King  William  IV.  in  1834,  the  first  steamer  to  enter 
the  Pacific,  where  she  plied  for  over  fifty  years  with  her  original  engines,  and  was 
wrecked  at  the  entrance  to  Burrard's  inlet  in  1888. 
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Canada— Irrigation.  Diudi. 

Oeneral  Report  on  Irrigation  and  Canadian  Irrigation  Surveys  for  the  year  1895,  by 
J.  S.  Dennis.  Annual  Report  of  the  Department  of  the  Interior  for  the  year  1896. 
Pp.  1-112.    Ottawa,  1897.    Size  10  x  G}.    Mapi  and  Plaiei. 

Canada— Kontreal.  

p]xport  Trade  of  the  Port  of  Montreal  for  Season  1897.  Compiled  by  the  Com- 
mercial Department  of  the  GaietUy  Montreal.    Size  9x6,  pp.  78.    Plan. 

Canada— Niagara  Falls. 


The  British  Association  for  the  Advancement  of  Science,  at  Niagara  Falls, 
Saturday,  August  21,  1897.  Issued  by  the  Local  Committee,  Niagara  Falls, 
Canada.     Size  10|  X  7,  pp.  [30].     Map  and  lllustrationB. 

Canada— Ontario. 


The  Gold  Fields  of  Ontario.  From  the  Fifth  Report  of  the  Bureau  of  Mines  and 
Prof.  Coleman's  Preliminary  Report  of  Work  in  1896.  Toronto,  1897.  Size 
10  X  7,  pp.  vi.  and  156.     Map  and  IlluBtrationi. 

The  official  account  of  the  new  gold-mining  districts,  with  numerous  maps  and 
illustrations. 

Canada— Ottawa.  


Guide  to  the  Central  EKperimental  Farm.  Prepared  for  the  year  1897,  with 
Information  regarding  (.'rops,  etc.  Ottawa :  Government  Printing  Bureau,  1897. 
Size  8x6,  pp.  14.     Flan. 

Canada— Bocky  IConntains.  J.  School  G.  1  (1897):  293-299.  Wikot. 

General  Features  of  the  Canadian  Rockies.     By  W.  D.  Wilcox. 

Canada— Yukon  District.  B.S.O.  Lyon  14  (1897):  620-630.  CambafiBrt. 

L'Alaska  et  Ic-s  Mines  d'or  du  Klondyke.     Par  M.  J.  Cambefort. 
An  account  of  tlio  new  gold  fields  and  the  way  thither  compiled  from  various  sources. 

Canada— Yukon  Distriot.         Glolms  72  (1897) :  357-362.  Baeh. 

Der  Golddistrikt  am  Yukonflusse  in  Nordwebt-Amerika.  Von  R.  Bach.  With 
Map  and  Illustrations. 

Canada— Yukon  District.  G.Z.  4  (1898):  26-32.  Deekart 

Die  Goldfelder  von  Klondike.     Von  Dr.  Emil  Deckert. 

Canada— Yukon  District.  Havarly. 

Klondyke  and  Fortune.  The  Expcrifnces  of  a  Miner  who  has  acquired  a  Fortune 
in  the  Yukon  Valley.  By  Charles  K.  Haverly.  London:  Soutliwood,  Smith  & 
Co.     Size  7^  X  5,  pp.  iv.  and  136.     Price  is.     Presented  by  the  Author. 

This  little  book  gives  the  story  of  the  gold  discovery  at  Klondike,  told  in  the  first 
person.  The  writer  explains  in  the  preface,  **  The  editor  .  .  .  having  ascertained  that 
Mr.  Clemens,  an  experienced  Californian  miner,  had  returned  with  a  fortune  acquired  in 
the  Canadian  Yukon,  he  at  once  took  steps  to  secure  from  this  gentleman,  not  only 
useful  facts,  but  matter  intcrostiig  to  foitnne-aeekers  in  the  frozen  north." 

Canada— Yukon  District  OgilTio. 

Extracts  from  Reports  of  Wm.  Ogilvie,  d.l.s.,  Boundary  and  other  Surveys  in  the 
Yukon  District — its  gold  mines,  resources,  etc  Annual  Report  of  the  Department 
of  the  Interior  for  the  year  1896.     Pp.  40-55.     Ottawa,  1897.     Size  10  x  6J. 

Mexico  and  United  States.  Trans.  Texas  A.  Sci.  2  (1897):  33-86.  TownMnd. 

On  th«*  Biogeography  of  Moxico  and  the  South- Western  United  Slates.  II.  By 
C.  H.  Tyhr  Townsind. 

Bed  Biver  of  the  North.  Vpham. 

Department  of  the  luterior.    Monographs  of  the  United  States  Geological  Survey. 
Vol.  XXV.  The  Glacial  Lake  Agassiz.     By  Warren  Upham.     Washington,  1895. 
Size  12  X  9|,  pp.  xxiv.  and  658.     Maps  and  Plates.    Presented  hy  the  Survey. 
This  magnificent  monograph  will  be  the  subject  of  a  special  notice. 

United  States — Alaska.  Ball. 

Report  on  Coal  and  Lignite  of  Alaska.  By  W.  H.  Dal  I.  Seventeenth  Annual 
Report  of  the  United  States  Geological  Survey  .  .  .  1895-96.  Part  i.  Pp.  771- 
908.     Maps  and  Illustrations.     Washington,  1896.     Size  12  x  8. 

United  States— Artesian  Wells.  Barton. 

Department  of  the  Interior.  Bulletin  of  the  United  States  Geologrical  Surrey. 
No.  138.  Artesian  Well  Prospects  in  the  Atlantic  Coastal  Plain  Region.  By 
N.  H.  Darton.  Washington,  1896.  Size  9^  x  6,  pp.  232.  Maps  and  Plates. 
Presented  by  the  Survey, 
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I  Itotet— OalifonU.  Lindgrea. 

I  Gtold-Qnartz  Veini  of  Nevada  Oity  and  Grass  Valley,  California.  By 
Idemar  Lindgren.  Seventeeuth  Annual  Report  of  the  United  States  Geokh 
1  Surrey  .  .  .  1895-96.  Part  ii.  Pp.  13-262.  Maps  and  IUu$tration$. 
ihington,  1896.    Size  12  x  8. 

L  8tat«i--Oaliiioniia.  Perrlae. 

Murtment  of  the  Interior.  Bulletin  of  the  United  States  Geologioal  Survey. 
147.  Earthquakes  in  Califoruia  in  1895.  By  C.  D.  Perrine.  Washington, 
3.    Size  9x6,  pp.  24.    Pre$enttd  hy  the  Survey. 

\  StatM— Col«rado.  Smmoni. 

I  Mines  of  Custer  Countv,  Colorado.  By  S.  F.  Emmons.  Seventeenth 
inal  Beport  of  the  United  States  Geological  Survey  .  .  .  1895-96.  Part  ii. 
411-472.    lUustraiioni.    Washington,  1896.    Size  12  x  8. 

I  States — Colorado.  Smmoni,  Cross,  Sldridge. 

artment  of  the  Interior.    Monographs  of  the  United  States  Geological  Survey. 

zxvil    Geology  of  the  Denver  Basin  in  Colorado.    By  Samuel  Franklin 
nons.  Whitman  Cross,  and  George  Homans  Eldridge.    Washington.  1896. 

12  X  9^,  pp.  xxii.  and  5.5().    Maps  and  FlaUs,    Presented  by  the  Survey. 

complete  discussion  of  the  geology  of  the  Denver  basin,  with  a  series  of 
fully  executed  maps  on  the  scale  of  1 :  125,000,  showing  the  topography,  areal 
y,  economic  geology,  and  geological  sections.  The  short  physiographical  intro- 
n  is  illustrated  by  some  photographs  of  scenery  and  diagrammatic  sections. 
i(  the  other  illustrations  arc  drawings  of  restored  fossil  vertebrates. 

.  States — Colorado.  Gilbert. 

Underground  Water  of  the  Arkansas  Valley  in  Eastern  Colorado.  By  G.  K. 
wxi.  Seventeenth  Annual  Report  of  the  United  States  Geological  Survey  .  . . 
i-06.    Part  ii.    Pp.  557-601.    JlluUraiions.    Washington,  1896.     Size  12  X  8. 

i  Statas— Dakota.  Darton. 

iminary  Beport  on  Artesian  Waters  of  a  portion  of  the  Dakotas.     By  N.  H. 
ton.    Seventeenth  Annual  Keport  of  the  United  States  Geological  Survey  .  .  . 
^-96.     Partii.    Pp.   609-694.     Maps   and  Illustrations,     Washington,    1896. 
12x8. 

.  StatM— Dakota.  Todd, 

urtment  of  the  Interior.     Bulletin  of  the  United  States  (ieologioal  Survey. 
144.    The  Moraines  of  the  Missouri  Coteau  and  their  attendant  Deposits. 
r.  E.  Todd.     Washington,  1896.     Size  OJ  x  6,  pp.  72.     Map  and  Illustrations. 
ented  by  the  Survey, 

.  StatM— D.C.  National  G.  Mag.  8  (1897) :  337-344.  Gaillard. 

Washington  Aqueduct  and  Cabin  John  Bridge.  By  D.  D.  Gaillard.  With 
irations, 

States—Geologioal  Snnrey.  Waleott. 

nteenth  Annual  Report  of  the  United  States  Geological  Survey  to  the 
Btory  of  the  Interior,  1895-96.  Charles  D.  Waleott,  Director.  In  three  parts. 
i. — Director's  Report  and  other  Papers;  Part  ii. — Economic  Geology  and 
pograpby.  Washington,  1896.  Size  12x8,  pp.  (part  i.)  xxii.  and  1076; 
;  ii.)  xxvi.  and  864.    Maps  and  Plates.    PresenUd  by  the  Survey. 

States— Geology.  Darton  and  Weeks. 

utment  of  the  Interior.  Bulletins  of  the  United  States  Geological  Survey. 
127.  Catalogue  and  Index  of  Contributions  to  North  American  Geology, 
-1891,  by  Nelson  Horatio  Darton  (pp.  1046) ;  No.  130,  Bibliography  and 
X  of  North  American  Geology,  Paleontology,  Petrology,  and  Minc;ralagy  for 
and  1893,  by  F.  B.  Weeks  (pp.  210);  No.  135,  Ditto  for  the  year  1894,  by 
same  (pp.  142);  No.  146,  Ditto  for  the  year  1895,  by  the  tame  (pp.  130). 
bington,  1896.     Size  9^  x  6.     Presented  by  the  Survey. 

massive  contribution  to  bibliography,  arranged  in  one  alphabet  containing 
*\  geographical,  and  stratigraphical  names.  The  state  is  the  geographicid 
le  subdivisions  under  each  state  being  chronological. 

Statas— Hydrography.  Hewell. 

irtment  of  the  Interior.     Bulletin  of  the  United  States  Geological  Survey. 
140.    Report  of  Progress  of  the  Division  of  Hydrography  for  the  Calendar 
189«.    By  F.  H.  Newell.     Washington,  1896.    Size  9x6.     Presented  by 
'ureey. 
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United  Btotes— Hfdrogprapliy.    ScoUUh  G,  Mag.  14  (1898):  9-18.  HewdL 

The  Hydrography  of  the  United  States.  By  Frederick  Haynei  Newell.  Wiik 
Maps  and  Diagram, 

United  States^niinois.  Icrentt. 

The  Water  Resources  of  Illinois.  Bv  Frank  Leyerett.  Seventeenth  Annual 
Report  of  tho  United  States  Cteological'Survey  .  .  .  1895-96.  Part.  ii.  Pp.  701- 
849.    Maps.    Washington,  1896.    Size  12  x  8. 

United  States—Indiana.  Dryer. 

Studies  in  Indiana  Geography.  Edited  by  Charles  Rcdway  Dryer,  M.A.,  ILD. 
First  Series.  Terrc  Haute,  Ind.,  the  Inland  Publishing  Co.,  1897.  Size  11x8, 
pp.  114.     Maps, 

This  book  is  dedicated  to  Prof.  W.  M.  Davis,  in  recognition  for  hie  eflforto 
improve  the  teachicg  and  the  study  of  geography.    It  is  an  attempt  to  give  th 
physical  geography  of  the  state  on  a  modern  basis. 

United  States—Irrigation. 


Department  of  the  Interior.  Water-Supply  and  Irrigation  Papers  of  the  United 
States  Geolo<rical  Survey.  Xo.  4,  A  Reconnoissance  in  South-eastern  Waahing- 
ton.  by  I.  C.  Russell  (pp.  Ji6);  \o.  5,  Irrigation  Practice  on  the  Oreat  Plains, 
by  E.  B.  Cowgill  (pp.  38) ;  Xo.  G,  Underground  Waters  of  South-western  Kanaes, 
by  E.  Hawortii  (pp.  04);  Xo.  7,  Seoi>age  Water  of  Northern  Utah,  by  8. 
Portier  (pp.  50);  No.  8,  Windmills  for  Irrigation,  by  E.  C.  Murphy  (pp.  48); 
No.  9,  In  ideation  near  (ireeley,  Colorado,  by  D.  Boyd  (pp.  90).  WashingtoD, 
1897.     Size  9x6.     Maps  and  Illustrations. 

CENTRAL  AND  SOUTH  AMERICA. 

Argentine  Repnblic. 
Los  Indies  Matucos  y  su  lengua,  per  Junn  Pellesohi.    Con  una  lotroduocido,  por 
S.  A.  I.afone  Quevedo.   Publicudo  en  el  Boletin  del  Institute  Geogrkfioo,  Tomo  XTii^ 
Cuadernos  10,  U  y  12  y  Tomo  xviii.,  Cuademos  4,  5  y  6.    Bneoos  Aiiee,  1S97. 
Size  11  X  7§,  pp.  248.     Maps.     Presented  by  tlie  Author. 

BoUTia. 

Pedro  Kramer.     Un  uuevo  Departamento.     (Proyecto  de  Ley  presentado  i  la 
Legiblatura  da  1896  )    La  Paz,  1897.     Size  8x5,  pp.  86. 
A  plea  for  the  establishment  of  a  new  department  in  the  north-wt  st  of  BoliTia. 
Boliyia.  Globus  78  (1898) :  21-23.  Hniier-Aspo: 

Die  Arbeiten  zur  Feststellung  der  nordwesllicheu  Grcnzen  von  Boliyia.  Von 
Chr.  Nusser-Asport. 

On  the  boundary  fixed  by  the  joint  Brazilian  and  Peruvian  Commissioneni  of  189 
and  the  position  of  the  boundary  Htones. 

Boliyia  and  Peru. 

Sociedad  Geogr^fica  de  La  Paz— Bolivia,  (^uestidn  de  limites  entre  Boliyia  y  el 
Peril.  Breve  expo^icion  de  los  antecedeutes  y  del  estado  actual  del  liti^do.  Por 
Jose  Zarco.    La  Paz,  181)7.     Size  8^  x  6,  pp.  116.    FruenUd  by  M.  F.  BaUivian. 

Brasil — Tocantins. 

Henri  Coudreau.     Voyage  au  Tocantins- Araguaya  31    de'cembre  1896—23  mai 
1897.    Paris:  A.  Lahurc,  1897.    Size  11}  x  9,  pp.  298.    Map  and  lUmair^Umi. 
Price  6«. 
Describes  a  journey  up  the  Tocantins.     Illustrated  with  a  map  of  the  portion    ^'^ 

the  river  traversed  on  the  scale  of  1 :  100,000,  and  numerous  yiews  of  eceneiy  eC»^ 

portraits  of  the  native  tribes.    At  the  end  are  tables  of  meteorplogical  o'  *'       ^^ 

etc.,  and  long  vocabularies  of  the  Caraj&  and  Cayapo  langnagee. 

ChUe  Verh.  Ges.  Erdh.  Berlin  24  (1897) :  461-474. 

Die  Chileuische  Aisen-Ezpedition.    Von  Dr.  Hans  Steffen. 
Chile.  /.  School  G.  1  (1897):  289-292.  Wtr^- 

The  Climatic  Control  of  Occupation  in  Chile.    By  R.  De  C.  Ward. 
Colombia.  Naturw.  Wochenschrifl  12  (1897) :  231,  265,  289,  301,  349.  RageL 

Reisebriefe  aus  Colombia.     Von  Prof.  Dr.  Fritz  Regel. 

Fern  and  Boliyia — ArohsBology.  Kidfi^ 

Bandolier's  Researches  in  Peru  and  Boliyia.  By  Frederick  Webb  Hodge.  [From 
the  American  Anthropdhgist  for  September,  1897.]  Waabingtoo,  1887.  Blie 
9J  X  6J,  pp.  [10].     Presented  by  the  Author. 
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YaoiraelA.  Vineent  and  Stimbert» 

B^,0.  Com,  Bordeaux  dO  (1897):  241-246,  381--389,  422-4H0. 
L'instraotion  publique  aa  V^o^zuela.    Par  Le  Dr.  L.  Viocent  et  J.  Humbert. 
A  hiatorical  acoonot  of  education  in  Venezuela  during  the  eighteenth  and  nine^ 
teenih  centuries. 

Wett  Indiei.  Fortnightly  Rev.  63  (1898) :  308-820.  Baden-Powell. 

Hope  for  the  West  Indies.    By  Sir  George  Baden-Powcll,  k.c.m.g.,  m.p. 

AV8TSALA8IA  AKD  PACIFIC  ISLANDS. 

Avftralmsia — Gold  Fieldi.  Sehmeisier. 

Die  Ctoldfelder  Australasions.    Unter  Mitwirkung  des  Euoigliohen  Bergassesaors 
Dr.  Karl  YogelBang.    Herausgegeben  von  Karl  SchmeiBser.     Berlin :  D.  Beimer, 
1897.    Size  11}  x  8,  pp.  xvi.  and  166.    Mape  and  lUuelrationa.    Price  12<. 
This  is  a  record  of  a  long  visit  of  investigation  to  the  goldfields  of  Australia, 
Tasmania,  and  New  Zealand,  undertaken  by  Herr  Schmeisser,  chief  of  the  Prussian 
Department  of  Mines,  on  the  part  of  an  English  company.     The  Prussian  (Government 
gaTe  him  leave  of  absence  on  condition  of  delivering  to  them  the  same  report  as  he 
sabmitted  to  the  company.     This  volume  coDtaius  an  aeoount  of  the  journey,  maps  of 
the  goldfields,  and  a  detailed  description  of  most  of  them. 

Aoitialia.  DeutBche  G.  Blatter  20  (1897.)  :  277-287.  Greflirath. 

Oeographiach-statistiBche  Ubersicht  iiber  die  australischen  Kolonien.  II.  Die 
Kolonie  Siidaustralien.    III.  Die  Kolonie  Queensland.    Yon  Henry  Greffrath. 

AutraUar-iratnral  Hittory.    J.R.  Colonial  I.  29  (1898) :  83-107.  Saville-Kent. 

Australian  Natural  History  Gleanings.     By  W.  Saville-Kent. 

Avftralian  English.  ICorris. 

Auatral  English,  a  Dictionary  of  Australasian  AVonls,  Phrases,  and  Usages,  with 

thoee  Aboriginal- Australian  and  Maori  Words  which  have  become  incorporated  in 

the  lang^uage,  and  the  commoner  scientific  words  that  have  had  their  origin  in 

AuBtralasia.     By  Edward  E.  Morris.     London:  Macmillan  &  Co.,  1898  [1897]. 

Size  9  X  5 J,  pp.  xxiv.  and  526.     Price  16».     Presented  by  the  Publishers, 

This  is  much  more  than  a  list  of  words.    Eacli  reference  is  fortified  by  quotations 

80  carefully  selected,  and  so  generous  in  their  completeness,  as  to  give  an  arlequate 

description  of  most  of  the  things  sufficiently  characteristic  of  Australasia  to  have  acquired 

aspecml  name  amongst  colonists.    A  curious  history  is  given  of  the  word  **  Anabrancli," 

which  was  applied  by  Colonel  Jackson  in  the  R.G.S.  Journal  of  1834  to  the  branch  of 

a  river  which  reunites  lower  down  with  the  main  stream.     While  entirely  forgotten  by 

the  geog^pheis  of  Europe,  this  term  has  been  kept  alive  for  the  side  channels  of  rivers 

in  Australia ;  and  amusing  instances  are  cited  of  its  being  misunderstood  even  by  the 

editor  of  the  R.G.S.  Journal  a  few  years  after  it  was  first  proposed. 

Izitiih  Hew  Guinea.  Xaogregor. 

Report  in  continuation  of  Despatch  No.  34 — Ascent  of  Mambare  River,  Punish- 
ment of  Murderers,  etc.,  etc.  [No.  42.]  Brisbane,  1897.  Size  13}  X  9,  pp.  8. 
Pretented  by  the  Coionial  Office, 

Britiih  Hew  Guinea.  ICaegregor. 

Despatch  from  the  Lieut.-Governor  of  British  New  Guinea,  reporting  on  the 
Mambare  Massacre.  [No.  34.]  London:  Printed  for  Her  Majesty's  Stationery 
Office,  by  Darling  &  Son,  1897.  Size  13}  x  8},  pp.  8.  Presented  by  the  Colonial 
Office, 

lUiee  Group.  Hedley. 

Australian  Museum,  Sydney.  Memoir  Ilf.  The  Atoll  of  Funafuti,  EUice  Group : 
its  Zoology,  Botany,  Ethnology,  and  General  Structure,  based  on  Collections  made 
by  Mr.  Charles  Hedley.  Parts  4  and  5.  Sydney,  1897.  Size  10  x  6}.  IHustra- 
tiont.     Presented  by  (lie  Australian  Museum, 

Part  4  deals  with  the  ethnology,  the  author  being  Mr.  Charles  Hedley ;  and  Part  5 
describes  some  of  the  zoological  collections. 

HawaU— Molokai.  Omus  78  (1898) :  8-10.  Kramer. 

Der  Phallnsberg  von  Molokai  (Hawaii-Inseln).  Von  Dr.  Augustin  Kriimcr.    Illus- 

trations. 
V«w  Guinea.  Dorsey  and  Holmes. 

Field  Columbian  Museum,  Publication    21.    Anthropological  Series.    Vol.  ii., 

Na  1.    Obeeryations  on  a  Collection  of  Papuan  Crania.     By  George  A.  Dorsey. 

With  Notes  on  Preservation  and  Decorative  Features.    By  William  H.  Holmes. 

Chicago,  1897.    Size  10  x  6^,  pp.  48.    Illustrations. 
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Hew  Hebridei .      A  trovers  le  Monde,  Tour  du  Monde  3  (1897) :  409-412.      8aimt-8«iBt. 
Les  Xouvelles-H^brides.    Mcears  dee  Indig^n-'S.    Par  le  Gomte  Jean  he  Goai  de 
SaiDt-Seine.     With  llludrations. 


Hew  South  Wales.  P.R.8.  Victoria  9  (1897) :  22-28. 

Geological  Notes  on  the  Gebi  and  Indi  Rivers  and  Monara  Gap,  Mount  Koaeaisko, 
N.S.W.     By  A.  E.  Kitson. 

Hew  Zealand.  Dadelann. 

The  New  Zealand  Official  Year-Book,  1897.  Prepared  .  .  .  by  E.  J.  von  Dadelsien, 
Registrar-General.  Wellington,  1897.   Size  8}  x  5|,  pp.  vi.  and  568.  lUuMtraiiom. 
This  year-book  is  enlarged,  and  rendered  even  more  useful  than  hitherto. 

Hew  Zealand—Sonthem  Alps.  Kroneeker. 

Z.  Dentschen  u.  Oesterreich,  Alpenv.  28  (1897) :  1-33. 
Reisen  in  den  Siidlichen  Alpen  Xeuseelaads.    Yon  Dr.  med.  Franz  Kroneeker. 
With  Illustrations  and  Map. 
A  mountain  tour  made  in  1891. 

Qneeailand.  Bandi. 

Queensland.  Eidsvold  Gold  Field.  (Second  Report  by  William  H.  Rands, 
Assistant  Government  Geologist.)    Brisbane,  1895.     Size  13}  x  8|,  pp.  6.    Map. 

Queensland.  lUnds.    —  m 

Queensland.  Report  on  the  Eidsvold  Gold  Field.  (By  William  H.  Bands, 
Assistant  Government  Geologist.)    Brisbane,  1897.     Size  13 J  x  9,  pp.  6.    Plant. 

Queensland.  SkeiteUy.    .-.^^, 

Queensland.  Tin  Mines  of  Watsonville,  and  various  Tin,  Silver,  Copper,  and  Gold 
Mines  at  Herberton,  Montalbion,  Irvinebank,  Muldiva,  Calcifer,  Ohillagoe,  Cali- 
fornia Creek,  the  Tate  River,  etc. ;  also  Geological  Notes  on  Mycin,  on  the  re- 
covery of  lost  Lodes,  and  on  the  Copper  Plant.  (Report  by  Sydney  B.  J.  Skertchly, 
Assistant  Cirovemment  Geologist.)  Brisbane,  1897.  Size  13|  x  8),  pp.  64.  Maps 
and  Sections. 

Queensland.  Skertehly.   *'^. 

Queensland.  Deep  (Tin)  Lead,  Herberton.  (Report  on  the).  [By  Mr.  8.  B.  J. 
Skertchly.]     Brisbane.     Size  13§  x  H^,  pp.  16.     Maps  and  Sections. 

Queensland — Geological  Surrey. 


Queensliind.  Annual  Progress  Report  of  the  (ireological  Survey  for  the  year  1895. 
With  four  maps.  Extracted  from  the  Annual  Report  of  the  Under  Secretary  for 
Mines,  for  the  year  1895.     Brisbane,  1896.     Size  13J  x  8J,  pp.  28. 

Victoria.  P.R.S.  Victoria  9  (1897) :  34-53.  1 

On  some  Facts  in  the  Geographical  Distribution  of  Land  and  Fresh-water  Verte- 
brates in  Victoria.     By  A.  H.  S.  Lucas,  m.a.,  b.sc. 
A  note  on  the  conclusHms  arrived  at  in  this  paper  will  be  given. 

MATHEMATICAL  eEO&BAPHT. 

•Cartograpky.  Geloloh,  Banter,  B 

Sammlung  Goschen.  Kartenkundc  geschichtlicli  dargestellt  von  E.  Oeldch  and 
F.  Sauter.  Zweite  .  .  .  Auflage.  Von  Dr.  Paul  Dinse.  Leipzig  :  G.  J.  CKMchen, 
1897.   Size  6|  x  4^,  pp.  168.    IHustrations.    Price  Is.   Presented  tty  Dr.  Paul  JMnss. 

An  excellent  little  textbook,  packed  closely  with  a  remarkable  amount  of  aocnra' 
-and  clearly  expressed  instruction  on  projections  and  map-drawing. 

Fixing  Positions. 

Ueber  geographische  Ortsbestimmungen  ohne  ostronomische  Instrumente.  Ele* 
mentare  Darstellung  von  Dr.  Paul  Harzer.  Dr.  A.  Petermanns  Mitteilung^n, 
Erganzuno^sheft.  No.  123.  Gotha:  Justus  Perthes,  1897.  Size  11  X  7^,  pp. 
viii.  and  128. 

This  will  be  specially  noticed. 

.Geodesy.  Ann.  Hydrographie  25  (1897) :  535-542. 

Zur  Gesohichte  der  Pendelbeobachtungen.    Ein  Vortrag,  gehalten  in  der  ^'Gesell- 
schaft  Deutsches  Naturforscher  und  Aerzte,"  geodatisch-geograpldeohe  Abtheilnng^ 
Am  September,  1897.     Von  Dr.  Neumayer. 
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Oeod^fj— GraTity.  

Yeroffentliohungen  des  HydTographisohen  Amtes  der  Eaiserlichen  und  Konigliohen 
Krien-Marine  in  Pola.  Gruppe  iii.  RelatlTe  SohwerebeatimmuDgen  dorch 
Pendelbeobachtimgen.  I.  Heft.  Beobaohtungen  in  den  Jahren  1893-1896  w'ahrend 
der  Beiaen  8.  M.  Schiffe  "  Fasana,"  "  Donau/'  "  Aurora,"  nnd  "  Miramar."  Pola, 
1897.    Size  13  X  10,  pp.  yi.  and  76.    PlaU, 

Sap  Projections.      Bev.  O.  Italiana  4  (1897) :  489-501,  554-560.    Sa^a  and  Karinelli. 
Saggio  di  nna  olassificazione  elementare  delle  proiezioni  geogra6che  dei  profesBori 
Giuseppe  Saija  e  Olinto  Marinelli. 

Mathematical  and  Physical  Geography.  Wosnessenssky. 

Jz,  E.  Sib,  8eeL  Imp,  Russian  0.8.  27  (1896) :  102-120. 

A.  Woeneaaenssky.  Ueber  die  Th&tigkeit  der  Kaiserlich-Bussischen  Geographi- 
schen  Gesellschaffe  auf  dem  Gebiete  der  mathematisohen  und  pbysisohen  Geo- 
graphie.    [In  Russian.] 

Time  and  Longitude.  C.  Bd.  126  (1898):  192-194.  Sarranton. 

Snr  le  Syst^me  de  I'heure  decimale,  les  divisions  du  jour  et  du  circle,  et  la  Tabl6 
g^ograpbique.    M^moirc  de  M.  Henri  de  Serrauton. 

FHT8I0AL  AMD  BIOLOGICAL  GE0GBAFH7. 

Aitronomy.  Rev.  Scieniifique  8  (1897):  481-486,  711-717.  Leddre. 

Le  Zodiaque  cambodgien.    Par  fii.  Adb^mard  Lecl^re. 
Coral  Beeft.  G.Z.  8  (1897) :  514-529,  566-581,  634-643.  Langenbeck. 

Die  neueren  Forschungen  fiber  die  Korallenriffe.    Von  Dr.  R.  Langenbeck. 
A  thorough  and  careful  analysis  of  the  theories  of  coral  formation  resulting  from  the 
study  of  existing  and  fossil  reefs,  leading  to  the  conclusioD  that  fringing  and  shallow- 
water  reefs  are  formed  in  regions  which  are  either  stationary  or  undergoing  elevation,. 
while  barrier  reefs  and  atolls  characterize  regions  of  subsidence. 

Geomorphology.  J.  Geology  5  (1897) :  809-812.  Smith. 

A  Note  on  the  Migration  of  Divides.    By  Wm.  Sidney  Tangier  Smith.    Diagrarm, 
A  study,  suggested  by  San  Clemente  island  lying  off  the  south  coast  of  California, 
of  **  the  effect  on  a  previoufcly  established  drainage  system  of  faultin;^  with  consequent 
migration  of  divides." 

Geomorphology.  Sneu. 

La  Face  de  la  Terre  (Das  Antlitz  der  Erde),  par  Ed.  Suess.  Traduit  de 
I'Allemand,  avec  lautorisation  de  Tauteur  et  annote'  sous  la  direction  de  Euim.  de 
Margerie.  Avec  une  Preface,  par  Marcel  Bertrand.  Tome  i.  Pdris :  A.  Colin- 
et  Cie.,  1897.  Size  10  x  6},  pp.  xvi.  and  836.  Mapi  and  lllustrationf.  Presented 
by  the  Publishers. 
This  will  be  noticed  in  the  Monthly  Record. 

Lakee.  i^ature  57  (1898)  :  321-322.  Wheeler: 

Undulations  in  Lakes  and  Inland  Seas  due  to  Wind  and  Atmospheric  Pressure. 
By  W.  H.  Wheeler. 

A  summary  of  recent  results  on  seiches  and  similar  phenomena. 

Xeleozology— Sanipots.    Rev.  Seientifique  8  (1897) :  783-786.  Ihiponchel. 

Lee  taches  solaires  et  les  variations  de  la  temperature.    Par  M.  A.  Duponchel. 
Oeeanography.  /.  School  O.  2  (1898) :  16>20.  DaTis. 

Winds  and  Ocean  Currents.    By  W.  M.  Davis. 

Oceanography.  Hcrdman,  Thompson,  and  Scott. 

On  the  Plsnkton  collected  continuously  during  two  traverses  of  the  North  Atlantic 
in  the  summer  of  1897,  with  descriptions  of  new  species  of  Copepoda;  and  an 
Appendix  on  dredging  in  Puget  Sound.      By  W.  A.   Herdman,  f.r.s.  ;    J.  C. 
Thompson,  f.l.s.  ;  and  Andrew  Scott.     [From  Trans.  L*pool  Biol.  Soc.     Vol.  xii. 
Bead  November  12, 1897.]    Liverpool :  T.  Dobb  &  Co.,  1897.   Size8J  X  6,  pp.  [58]. 
Plates.    Presented  by  Prof.  W.  A.  Herdman,  F.B.S. 
This  describes  a  method  of  collecting  plankton  on  board  an  ocean  steamer  con- 
tinuously throughout  the  voyage,  and  records  the  results  of  the  application  on  two 
voyages  between  Liverpool  and  the  St  Lawrence. 

Ocaanography.       Naturw.  Wochenschrift  12  (1897):  518-523,  529-536.  Bjort.. 

XJnterauchungeu  ilber  die  Organismen  und  Stromverhaltui*se  im  norwegiscben 
Nordmeere.    Von  Dr.  Johan  Hjort.     With  Diagrams. 
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Ooeanography.  PetermanM  M,  43  (1897) :  273-279.  LiwdwilMfcl 

Das  speziflsobo  Gewicht  des  Meerwaasers  im  Nordost-Paoifisohen  Ozeaa  im  Za- 
sammenbange  mit  Temperatur-  und  StromuDgszuBtanden.  Yon  A.  LindenkohL 
Wah  Map. 

The  map  shows  the  sarface  salinity  of  the  North-East  Pacific  from  data  deriTed 
from  all  the  expeditions  which  liave  studied  that  ocean. 

Ooeanography—Animal  Life.     C.  Bd,  196  (1898) :  275-277.  Looarl 

Sur  Texistenoe  d*nne  faune  malacologiqne  polybathyque  dans  les  grands  fends  de 
TAtlantiqne  et  de  la  fii€diterran€e.    Note  de  M.  Ajrnould  Locard. 

Oeeanography— Currents.        C.  Rd,  126  (1898)  r  293-295.  Tlioiil«t 

Considerations  sur  la  circulation  oc^anique  dans  le  golfe  de  Gascogne.  Note  de 
M.  J.  Thoulet 

A  note  on  this  will  be  given. 

Oceanography —Currents.    B.8,G.  Marseille  21  (1897) :  254-264.  Thevlet. 

De  Temploi  d^epaves  artificielles  pour  IVtude  des  courants  marins.  Par  M.  J. 
Thoulet. 

This  will  be  referred  to  elsewhere. 

Oceanography — Golf  of  St.  Laurence.    Ann.  Hydrographie  25  (1897) :  542-547.     Sehott 

Dritter  Beitrag  zur  Hydrographie  des  St.  Lorenz-Golfes.  Von  Dr.  Gerhard  Schott 
With  Map. 

A  summary,  with  critical  remarks,  of  Mr.  W.  Bell  Dawson's  report  on  the  currents 
in  the  Gulf  of  8t.  Lawrence. 

Oeeanography— Horth  Sea.    ScoUish  O.  Mag.  18  (1897) :  636-645.  Tnlton 

The  Surface  Currents  of  the  North  Sea.  By  T.  Wemyss  Fulton,  m,b.  With  Mapt 
and  Illustration. 

Oceanography — Bed  Sea.  Oiftffe- 

Vorlaufiger  Bericht  iiber  die  mikroskopischon  organismen  des  aus  der  Tiefe  des 
Rothen-Meeres  Kedredschten  Schlammes  der  Expedition  S.  M.  SchifTes  *'Pola*'  in 
den  Jahren  1895  bis  1896.  Yon  Dr.  E.  GrafTe.  (Aus  den  Sitzungsberichten  der 
Kaiserl.  Akademie  der  Wissenschaften  in  Wien,  Mathem.-naturw.  Ciasse ;  Bd.  crL 
Abth.  I.  October  1897.)    Size  9J  X  6J,  pp.  8. 

Oeeanography — Bed  Sea.  Btener. 

Vorlaufif^er  Bericht  iiber  die  pelagischo  Thierwelt  des  Rothen  Moeres.  Von  Dr. 
Adolf  Steuer.  (Aus  den  Sitzungsberichten  der  Kaiserl.  Akademie  der  Wissen- 
schaften in  Wien,  Mathem.-naturw.  Ciasse ;  Bd.  cvi.  Abth.  I.  Juli  1897.)  Wien, 
1897.     Size  10  x  6J,  pp.  18.    Afap. 

Physical  Geography.  OUnther. 

Handbuoh  der  Geophysik.  Von  Dr.  Siegmund  Giinther.  Zweite  Auflasre.  Enter 
Band.  Stuttgart :  F.  Enke,  1897.  Size  10  x  6J,  pp.  xiL  and  648.  laudrations. 
Price  15*. 

The  author  explains  that  only  the  skeleton  of  the  book  remains  unchanged.  While 
the  subdivisions  are  the  same  as  in  the  first  edition,  the  work  itself  has  been  entiody 
rewritten.  It  deals  with  the  place  of  the  Earth  in  the  Universe,  the  size  and  form  of 
the  Earth,  mathematical  geography,  the  physical  conditions  of  the  crust,  teneetrial 
magnetism  and  the  aurora.  An  important  historical  chapter,  indicating  the  manner  in 
which  the  modem  science  of  geography  arose,  is  prefixed. 

Physical  Geography  Models.  DetIs  t&d  Cvxtii. 

P.  Boston  8.  Nat.  Hist.  28  (1897):  85-110. 
The  Harvard  Geographical  Models.    By  William  Morris  Davis.    With  a  Note  on 
the  Construction  of  the  Models.    By  G.  C.  Curtis.     With  Plates. 
This  will  be  referred  to  in  a  note. 

AKTHBOPOGEOGBAPHT  AHD  HISTOBICAL  ftEOGBAPHT. 

Historical— Cosmas.  XeCriadls. 

The  Christian  Topography  of  Cosmos,  an  Egyptian  Monk.  Translated  from  the 
Greek,  and  Edited,  with  Notes  and  Introduction,  by  J.  W.  McCrindle,  X.A. 
{Hakluyt  Si>ciety  Publication,  No.  xcviii.]  London :  Printed  for  the  Haklayt 
Society,  1897.  Size  9x6,  pp.  xii.,  xxviii.,  and  S98.  Plates.  Preeented  bp  the 
Hahluyt  Society. 

Mr.  McCrindle  has  translated  the  whole  text  of  Cosmas  into  Eni^lish  for  the  first 
time,  thus  rendering  accessible  one  of  the  most  important  pieces  of  literature  in  the 
history  of  geography.  Cosmas  wrote  before  the  knowledge  of  the  ancient  Greek  geo- 
graphers had  been  lost  siglit  of,  and  his  arguments  against  the  true  form  of  the  Earth 
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an  oorioosly  like  those  of  the  Earth-flattenera  of  t^day.    He  probably  did  more  than 
any  other  man  to  arrest  the  progress  of  geography ;  and  the  notes  added  by  Mr. 
McCSrindle,  Mr.  Coles,  and  Dr.  Borgeas  demonstrate  very  clearly  the  various  fallacies 
which  mi8l(*d  him. 
ffiitorieal  Geographj.  Eamy. 

ifetndes  historiques  et  geog^phiques.    Par  le  Dr.  E.-T.  Hamy.    Paris  :  E.  Leroux, 

1896.     Size  10  x  6^,  pp.  viii.  and  480.    Mapi.    Price  20«. 

A  oolleetion  of  tweDty  memoirs,  followed  by  eight  appendices  dealing  with  varions 
questions  of  interest  in  the  history  of  geography  from  1332  to  1801.  The  longest  paper 
is  on  the  sonrces  of  the  cartography  of  Northern  Europe. 

ffiitorisal — Olareanns.  Slter. 

Anton ii  Elter  P. P.O.  de  Henrico  Glareano  geographo  et  antiquissima  forma 
*  Aroericae '  oomroentatio.    Bonnae.    Size   llix9,  pp.  80.    Faenmile  3Sap$, 
A  discussion  of  several  maps  by  H.  Glareanns,  dated  1510  onwards,  containing  the 

name  America,  and  of  Stobnicza's  map  in  the  Cracow  edition  of  Ptolemy,  published 

1512.    These  maps  are  reproduced.    A  note  on  the  subject  appeared  in  the  September 

Journal,  voL  x.  <1897),  p.  328. 

BIOGBAPHY. 

JoMt.  Olohus  73  (1898) :  46-48.  Asdree. 

Wilhelm  Joest.     Von  Richard  Andree.     With  Portrait. 
Prof.  Wilhelm  Joest,  born  March  15,  1852,  in  Cologne,  wbs  disitinguished  as  a 
scientific  traveller  in  all  parts  of  the  world,  devoted  his  attention  mninly  to  anthro> 
pology,  and  died  on  November  25,  1897,  in  the  Melanesiivn  island  of  Santa  Cruz. 

Xaples.  

Channcy  Maples,  d.d.,  f.r.o.8.,  Pioneer  Missionary  in  East  Central  Africa  for 
Nineteen  Tears,  and  Bishop  of  Likoma,  Lake  Nyasa  a.d.  1895.  A  sketch  of  his 
Life,  with  selections  fn)m  his  letters.  By  his  Si»ter.  With  Portraits  and  a  Map. 
London:  Lon$i:mAnH  &  Co.,  1897.  Size  8  x  5J,  pp.  viii.  and  404.  Price  7«.  6d. 
Pretented  by  the  Publithera. 

This  will  be  specially  noticed. 

Karoo  Polo.  Deutt^che  Rundschau  G.  20  (1898) :  181-185.  Wolkenhauer. 

Marco  Polo.     Von  W.  Wolkenhauer.     With  Portrait 

■anIgU.  Rev,  Scieniifique  8  (1897) :  801-805.  Thonlet. 

Un  des  fondateurs  de  Toc^nographie,  Marsigli.     Par  M.  J.  Thoulet. 

Marsigli  lived  from  1658  to  1730,  and  was  the  author  of  a  work  on  the  pliysical 
listory  of  the  sea,  on  account  of  which  M.  Thoulet  hailo  him  as  ''the  father  of 
xseanography.'* 

lanson.  Stephen. 

Nansen.  By  Leslie  Stephen. — From  International  Journal  of  Eihict,  vol.  viii.. 
No.  1,  October,  1897,  pp.  1-22.     Size  10  x  ^. 

This  essay  takes  Nansen's  expedition  as  the  text  for  a  discourse  on  the  ethics  of 
ulventnre,  looking  on  the  matter,  not  from  the  view-point  of  science,  but  of  sport.  The 
xmolnsion  is  that  such  enterprises  are  worthy  of  commendation. 

^MMm,  Bonlger. 

The  Life  of  Sir  Stamford  Raffles.  By  Demetrius  Charles  Boulger.  London  :  U. 
Marshall  k  Son,  1897.  Size  10^  x  7,  pp.  xvi.  and  404.  Portraits,  Maps,  and 
lllustratumM,     Price  2l«.     Presented  by  the  Publishers. 

A  separate  note  will  be  given  on  this  book. 

leemmna.  Ann.  Hydrographie  25  (1897) :  422-424.  

Karl  Hinrich  Seemann,  geboren  den  19  Januar  1843  in  Cuxhaven,  gestorben  den 
24  September  1897  in  Hamburg. 

Captain  Seemann  (1843-1897),  a  student  of  climatology,  was  an  assistant  in  the 
3ennan  Naval  Observatory. 

letor.  Deutsche  Rundschau  G.  20  (1897)  :  133-136.  

Dr.  Ednard  Seler.     WUh  Portrait. 

Dr.  Seler  is  a  prominent  authority  on  the  anthropology  of  America. 
rillogagnon  Henlhard. 

Arthnr  Heulhard.  Villegagnon,  roi  d'Am^riquo  un  homme  de  mer  au  XVP  Si^cle 
(1510-1572).   Paris  :  R  Leroux,  1897.   Size  13  x  10|,pp.  vi.and  366.   IlluUrationM, 

The  biography  of  one  of  the  most  remarkable  adventurers  of  the  sixteenth  century, 
rith  interesting  reproductions  of  ancient  illustrations  and  contemporary  maps,  relating 
&rgely  to  the  Braiilian  colony  known  as  "  La  France  Antarctique,"  which  he  foundtd. 


} 


324  GEOGRAPHICAL  LITERATURE  OF  THE  MONTH. 

Wollt.  DeuUche  Rundtehau  O.  80  (1898) :  185-18& 

Charles  Frederick  Wells.    Yon  H.  Greffratb.     With  PoHrait. 

Mr.  Wells  perished  in  the  Calvert  expedition  across  the  great  deaert  in  Australia. 

Zaaaoni.  Bev.  G,  41  (1897) :  401-413.  Bza; 

J.-A.  Bizzi  ZaTinoDi,  g^grapbc  italien  (1786-1814).    Son  a^jour  en  France  (1757 
1776).    P«ir  L.  Drai)e3nron. 

Zsnooni,  a  natiye  of  Dalmatia,  was  the  first  hydrogpraphlc  engineer  of  the  Fren< 
nayy,  and  a  diligent  cartographer. 

GBVSBAL. 

Almanac.  

Annuaire  pour  Tau  1898,  public  par  le  Bureau  des  Longitudes.    Atcc  des 


scieotifiquos.    Paris :  Giiuthier-Villars  ct  Fils.     Size  6  x  4,  pp.  ▼!.,  660,  86,  16^ 
40,  4, 12,  38. 

Almanac. 
1898.    The  Fishorman^B  Nautical  Almanack  and  Tide  Tables.    A  Direotorj  o- 
British  and  Foreign  Fishing  Vessels.  Steamers,  etc.     By  O.  T.  Olsen.     London 
J.  D.  Pottor,  etc.     Size  7}  x  5,  pp.  418.     Plan.     Presented  by  the  OompiUr. 

Alia  and  Europe— ICagnetie  Obscrrations.  7rits^^  ^4c]i«. 

Observations  maguetlques  snr  509  lionx  faites  en  Asie  et  en  Europe  pendant  1-  <^^a 
p^riode  do  1867-1894.  Par  Dr.  H.  Fritsche.  St.  Pttcrsbourg,  1897.  Size  9  x  6g£r-  4, 
pp.  44.    Maps.    Presented  by  the  Author, 

Photolithograpbed  table?,  mapy,  and  ootcs  on  magnetic  obseryations. 
Bibliography.  Ttlli  ^  iiliL. 

Occasional  Publications,  No.  2.     List  of  the  Boolis  in  tlie  English  Language  <  tn 

Travel,  Exploration,  and  Mountaineering.     Published  within  the  Year  endi]M=ig 
August  Thirty-First,  1897.    Prepared  by  John  Ritchie,  Jr.,  Librarian  of  tl         "le 
Society.     Boston  :  Boston  Scientific  Society,  1897.     Size  9  X  6,  pp.  18.     Pretentt 
by  the  Author. 
Useful  in  containinf?  the  titles  of  some  books  of  travel  published  in  the  Ui 
States,  which  have  not  b-cn  i)rominently  brought  before  the  British  public 

Book  of  Beference. 

Minerva.  Jahrbuch  der  Gelehrten  Welt.  Herausgesreben  von  K.  Triibner.  SS—-^- 
benter  Jahrgang,  1897-98.  Strassburg:  Karl  J.  Trubner,  1898.  Size  6)  X  ^b:- i, 
pp.  xiiv.  and  1130.     Portrait. 

This  invaluable  work  of  reference  is  eularg(?d  and  improved,  taking  account  o^^ the 
chief  learned  Societies  as  well  as  the  Universities  of  the  world.  The  ntw  volom^r^-  ha* 
a  fine  etching  of  Dr.  Nansen  as  frontispiece. 

British  Oolonies.  

Combined  (Circulars  on  Canada,  and  the  Australasian  and  South  African  Coloni  ^ebs. 
Circulars  Nos.  1-3.    January  1, 1898.    London :  Emigrants*  Informatioin  Offi.^^<^- 
Size  8|  X  5^,  pp.  14,  42,  16.     Sketch-Map. 
The  first  of  a  new  series  of  circulars  to  be  issued  quarterly  and  supplied  fr^^  of 

charge  to  any  one  applying  for  them.     They  give  recent  official  informattOB  at  i>^^  the 

conditions  of  the  various  colonies,  the  demand  for  immtgrants,  the  neceasary  ois-'^tj, 

passage-rates,  etc. 

Calendar.  iKo^*'- 

Meyers  Historiseh-Gcographischer  Kalender  auf  das  Jahr.  1898.     Leipsig  i 
Wien :  Bibliograpbitebes  Institut.    Size  10  x  6^,  pp.  iv.  and  365.     **'    '   " 


A  pictorial  "  tearing-ofi*"  calendar,  with  the  picture  of  some  important  toatMm  or 
portrait  of  some  famous  man  for  every  day  of  the  year.  It  seems  aingnlarl^  ^^^ 
adapted  for  arousing  interest  in  <reographical  and  historical  matters. 

Educational.  [Sarbai  ^i^l 

British  AESOciation  for  the  Advancement  of  Science.    Toronto,  1897.    ThePoii^^<^ 
of  Orography  in  the  Educational  System  of  the  Country.    Report  of  the  0^^^ 
mittee.    Size  8^  x  5.],  pp.  42.    Presented  by  the  Secretary  of  the  Committee, 
A  special  note  on  this  Report  will  be  given. 

Educational— Kethods.      Scottish  O.  Mag.  14  (1898) :  24-29.  JHfii. 

Geography  as  a  University  Subject.    Bv  Prof.  William  Morris  Daria.    (Bea^  '^ 

the  Meeting'  of  the  British  Association,  Toronto,  181*7.) 
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Xdneattoaal— Vetliodi.  Fatnliam. 

The  Oswego  Normal  Method  of  Teaching  Geofrraphy,  prepared  for  the  Practice 

Department  of  the  Oswego  State  Normal  and  Training  School  of  Oswego,  N.Y. 

By  AmoB  W.  Famham.    Syracuse,  N.Y. :  C.  W.  Bardeen,  1896.    Size  7x5,  pp.  128. 

ThiB  little  book  is  clear  and  practical,  giving  useful  hints  for  teaching  geography 

as  an  observational  science  without  a  book  and  from  the  earliest  period  of  school  life. 

While  some  of  the  work  is  applicable  to  America  alone,  and  some  of  the  methods 

represent  the  author's  personal  views,  it  is  worthy  of  attention  in  this  country. 

EdneationEl--]Iethodi.  O.Z.  3  (1897):  680-691.  Bitten. 

Das  Entwerfen  von  Kartenskizzen  im  Unterricbt  und  die  Bestimmungen  der  neuen 
Lehrpr&ne  darfiber.    Von  Dr.  Bittau. 

Dr.  Rittan  controverts  Dr.  Bludau's  objections  to  the  practice  of  map-drawing  in 
schools,  and  maintains  the  usefulness  and  educational  character  of  such  work. 

Edvoational— Textbook.  Mill. 

Pitt  Press  Series.  Elementary  Commercial  Geography.  By  Hugh  Bobert  Mill, 
D.8C.  Cambridge :  The  University  Prees,  1897.  Size  7x5,  pp.  196.  Price  U,  6d. 
Presented  by  the  Author. 

Bevised  to  the  end  of  1807. 


NEW  MAPS. 

By  J.  COLES,  Map  Curator^  R.G.S. 

EUBOFE. 
England  and  Wales.  Bartholomew^ 

Reduced  Ordnance  Survey  of  England  and  Wales.     Scale   1 :  126,720   or  2  stat. 
miles  to  an  inch.   Sheets  :  15,  Norfolk  ;  and  20,  Suffolk.    John  Bartholomew  &  Co., 
Edinburgh.     Price  2«.  each.     Presented  by  the  Publishers. 
These  two  maps  form  part  of  the  •*  Reduced  Ordnance  Survey  Series"  of  England 
and  Wales,  in  course  of  publication  by  John  Bartholomew  &  Co.     They  are  orogra- 
phically  coloure<l  in  six  shades. 

Ipgland  and  Wales.  Ordnance  Surrey. 

Pnblieations  issued  since  January  8,  189^. 

1-ineh — General  Maps  (revision) : — 

England  and  Walks:— 23,  31,  38,  40,  58,  65,  66,  110,  137,  247,  'iGf^ud  262^ 

275  and  291,  292,  345,  engraved  in  outline.     Is.  each. 

6-iiioh — County  Maps  (revision) : — 
England  and  Wales: — Essex,  32  s.e.,  34  n.w.,  s.e.,  35  n.e  ,  41  s  e.,  42  n.e.,  s  e.,  44 

8.W.,  45  B.W.,  49  N.E.,  8.E.,  50  8.W.,  51  8.W.,  53  S.E  ,  55  N.W.,  57  8.E.,  58   N.W.,  59  8.W., 

63  8.E.,  64  N.W.,  69  8.B.,  70  s.w.,  72  n.w.,  76  n.e.  Hampshire, 60  n.e.,  63  s.b.,  61  n.e., 
66  N.W.,  67  8.W.,  68  s.w.,  71  n.e.  Hertfordshire,  47  n.e.  Kent,  16  s.w.,  17  s.w.,  29 
N.W.,  80  8.W.,  39  8.E.,  41  N.W.,  49  s.e.,  50  n.w.,  n.e.,  51  n.w.  Middleiez,  9  n.e.,  11 
N.B.,  12  N.B.,  15  S.E.,  16  8.W.,  21  N.W.,  22  N.W.,  23  N.W.,  24  N  E.,  25  N.E.    Horthnm- 

berland,  50  8.w.,  58  s.w.,  77  8.w.    Snrrey,  5  s.w.,  s.e.,  10  s.e  ,  12  8.w,  8.E.,  17  n.e., 

8.W.,  8.E.,  19  N.W.,  20  8.W.,  24  N.W.,  N.E.,   8.W.,  25  8.E.,  26   N.W.,  N.E.,  27  N.E.,  32   X  w , 

83  B.B.,  34  N.E.,  35  N.E.,  39  n.e.,  42  n.e.    London,  2  n.e.,  3  n.e.,  5  s.e.,  6  s  w.,  8  s.e., 

10  N.W.,  II  N.W.,  12  N.W.,  N.E.,  13  N.E.,  16  N.W. 

M-iMk— Parish  Maps  (revision) : — 
Bholawd  AND  Wales  :^Oh»shire,  XIX.  15;  XX.  13;  XXVIll.  2,  7;  XXIX.  1; 
XXXV.  8. 16;  XXXVI.  2,  5,  9.  13;  XLII.  4,  12,  16;  XLIII.  1,  5,  10,  13  ;  L.  4, 
12;  LI.  1.  Bnrham,  V.  2;  X.  10,11,15.16;  XLV.  15;  L.  3,  4. 10. 14,  15;  LI.  1, 
»,  5 ;  LV.  9 ;  LVI.  2,  6, 10, 13, 14 ;  LVIl.  3  ;  LVIII.  2,  6.  Essex,  IV.  6,  8 ;  V.  4 ; 
VL  2,  6,  7, 15;  VIIL  9, 13;  XIL  4;  XIII.  1,  5,  6.  10;  XVIII.  1,  3;  XIX.  1,  5; 
.  XX.  5,  6,8;  XXI.  9.  13;  XXIL  10;  XXVII.  8,  12;  XXX.  2,14;  XXXIX.  2,  3, 

10;  XLIV.  11.  Hampihire,  LXXV.  3,  7,  11,  12;  LXXXIV.  3,  12, 15  and  16; 
LXXXIX.  16 ;  XO.  6,  16 ;  XCL  10;  XCVI.  3,  6, 10.  Hertfordshire,  VIII.  1,  G.  9, 
11.  12, 14;  IX.  13;  XIIL  I,  2,  3,  4,  7,  12;  XIV.  1,  2,  5,  6,  7, 11, 14, 15, 16 ;  XXIL 
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2,  3.  6,  7,  8, 10,  11 ;  XXXV.  10 ;  XXXVI.  10 ;  XXXIX.  2.  7.  8,  10,  1 1,  12,  16 ; 
XL.  5,  9, 13.  Kent,  VIII.  1 ;  IX.  3.  4,  6,  8, 15. 16 ;  XI.  14;  XIX.  2 ;  XXI.  7, 10 ; 
XXXIV.  8, 12, 15, 16:  XXXV.  2,  6;  XLV.  11,  13,  16;  LV.  10,13, 15;  LVLl, 
2,  5,  6,  7,  8, 12,  14 ;  LIX.  1 ;  LXV.  1.  3,  7,  8, 11, 12, 13, 14, 15, 16;  LXVI.  1,  2,  4, 
5,  6,  9, 10, 11.  HorUiiimberlAiid,  IX.  16;  X.  12,  13,  15,  16;  XI.  9,  11,  14,  15; 
XIII.  2,  4,  7,  8,  11, 12, 15, 16 ;  XIV.  1,  2,  3,  4,  5.  6,  7, 12, 13;  XV.  1,  2,  3,  5,  6,  7, 
11;  XVII.  14;  XVIII.  4,  8,  12,  16;  XIX.  1,  2,  4,  5;  XX.  3,  14;  XXXL  16: 
XXXIL  6.  9, 11, 12,  14;  XXXVIU.  4;  XXXIX  6;  CVL  12  ;  CVII^2,  3,  6,  7. 

Snrrtj,  XXII.  11, 12, 15 ;  XXX.  13 ;  XXXVII.  2,  5,  9 ;  XUV.  6  and  7,  8,  11, 12. 
8nMex,X.8;  XXI.  1 ;  XXXVIII.  2,  3,  5,  6,  7,  8,  9,  10,  11,  12,  13,  14,  15,  16; 
XXXIX.  1,  2,  4,  5,  7,  8,  10, 11, 14, 15, 16;  LII.  2,  3,  8,  10, 11, 12;  LIIL  2,  3,  5,  6, 
7,  8,  9, 11, 12:  LXI.  1,  2,  3;  LXIL  1 ;  LXUI.  4,  5,  8,  9, 12. 
{K  Stanford^  Agent.) 

Germany.  KSnigL  Prenu.  Landee-Anftiehme. 

Karte  dps  Dontschen  Belches.  Herausgegeben  von  d^r  Eartogr.  Abtheilong  der 
Konigl.  Prenss.  LaDdes-Aufnahme  1897.  Sheets:  455.  Edpen;  456,  Eoskirbhen. 
Scale  1 :  100,000  or  1*5  stat.  mile  to  an  inch.     Price  1.50  mark  each  eheet. 

Historieal  Geography.  Peole. 

Historical  Atlas  of  Modem  Europe  from  the  Decline  of  the  Roman  Empire ;  com- 
prising also  maps  of  parts  of  Asia  and  of  the  New  World  connected  with  Eoropean 
History.  Edited  by  Reginald  Lane  Poole,  m.a.,  pu.d..  Lecturer  in  Diplomatie  in 
the  University  of  Oxford.  Part  xv.  Oxford:  The  Clarendon  Press;  Lfondon, 
Edinburgh,  and  Glasgow ;  Henry  Frowde,  m.a.  ;  Edinburgh:  W.  &  A„  E.  John- 
Eton.     1898.    Frice  3§.  6d.  each  part.    Presented  by  the  Clarendon  Preu. 

This  part  contains :  Map  27,  Scotland  about  the  year  1600,  by  G.  Gregory  Smith, 
M.A. ;  Map  61,  The  Spanish  Peninsula,  showing  the  Ecclesiastical  Divisions  from  the 
thirteenth  century,  by  the  Editor ;  and  Map  78,  Western  Asia  under  the  Mohammedan 
Dynasties,  about  970  and  1070  a.d,,  by  S.  Lane  Poole,  m.a.  These  maps  are  accom- 
panied by  letterpress  by  the  several  authors. 

Italy.  Inttitnto  Geografico  Militare,  Firenn. 

Carta  d*Italia.  Scale  1 :  100,000  or  lo  stat.  mile  to  an  inch.  Sheets:  7,  Pizzo 
Bernina :  11,  M.  Marmolada ;  22,  Feltro  ;  26,  S.  Pietro  Al  Natisone ;  33,  Bergamo; 
46,  Treviglio ;  88,  Imola.  Instituto  Geografico  Militare,  Firenze.  Price  1  li  50 
centimes  each  sheet. 

ASIA. 
Asia  Minor.  Obtrhnmmer. 

Routen-Aufnahmen  in  Kleinasien  ausgefuhrt  im  Herbst  1896  von  Roman  Ober- 
hummer.  Scale  1 :  500,000  or  7*8  stat.  miles  to  an  inch.  Petermanns  Geograpkisdte 
MitfeiJung'in,  Jahrgang  1897,  Tafel  18.  Gotha:  Justus  Perthes,  1897.  Pre- 
sented by  tlie  Publisher, 

Borneo.  Vienweahvii. 

Rarte  des  Mahakam-Flusses  in  Borneo.  Scale  1 :  2,000,000  or  31  stat  miles  to  an 
inch.  Bv  Dr.  A.  W.  Nieuwenhuis.  Petermanns  Oeograf^isahe  Mitteilttngen^  Jahr- 
gang 1898,  Tafel  2.    Gotha :  Justus  Perthes.    PrestnUd  by  the  Publi^ter, 

AFRICA. 

German  East  AMca.  Ziilefi 

Die  Schambalai  oder  West-Usambara.  Nach  einer  Skizzenkarte  dee  Miaeionais 
F.  Lang-Heinrich  in  Wuga  und  verschiedenen  gedruckten  and  migedniekten 
Quellen,  bearbeitet  von  P.  Hermann  Triloff.  Scale  1 :  200,000  or  3*1  stat;  miles 
to  an  inch.  Gotha :  Justus  Perthes,  1897.  Petermanns  Qeographisehe  MiUeilumaent 
Jahrgang,  1897,  Tafel  20.     Presented  by  the  PtMuher. 

Niger.  Oanm,  leftari 

Atlas  dn  Cours  du  Niger  entre  Manambougou  et  Tombouctou.    Scale  1 :  50,000  or 
1-5  stat.  mile  to  an  inch.     Cartes  levies  par  E.  Caron,  Lieutenant  de  Valseeau, 
et  P.  Lefort,  Lieutenant  d*Infantorie  de  Marino.    Dresses  par  J.  Hansen,  Oarto- 
graphe  de  la  Society  de  Geographic  de  Paris.    Paris,  1898.    42  sheets. 
This  is  an  important  atlas  consisting  of  41  sheets,  and  an  index  map,  of  the  upper 
Niger  between  Manambugu  and  Timbuktu.    A  line  of  sounding  is  given  throoghoai 
the  course  of  the  river  between  these  points,  as  well  as  notes  on  the  nutnre  of  tht 
country  pat  sed  through  by  the  surveyors. 
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AMEBIOA. 
atemdor.  Geologieal  Survey  of  Cuuida. 

Geological  Map  of  Labrador.  Scale  1 : 1,584,000  or  21*6  stat.  miles  to  an  inch. 
(Geological  Survey  of  Gaaada,  1896.    Presented  by  the  Publiehera.    4  sheets. 

This  map,  which  has  been  compiled  from  the  most  recent  material,  has  for  its 
rimary  object  the  illustration  of  the  geology  of  Labrador  peninsula,  but  in  addition 

>  this,  it  is  the  best  map  of  this  region  that  has  been  published,  and  exhibits  the 
milts  of  all  explorations  up  to  1897. 

vkoB  Gold  Fields.  Tear  Book  of  British  Oolnmbia. 

Map  of  the  Canadian  Yukon  and  Xorthem  Territory  of  British  Columbia.  Com- 
piled and  engraved  for  the  Tear  Book  of  British  Columbia,  by  the  Province  Pub- 
lishing Company,  Limited,  Victoria  and  Vancouver.  Scale  1 :  654,480  or  18  stat. 
miles  to  an  inch.    1897. 

This  is  a  preliminary  map  without  any  hill  shading.  It  shows  part  of  Alaska  and 
)rthern  British  Columbia,  where  the  Yukon  gold£elds  are  situated.  It  has  been 
iblished  as  recently  as  January  last  by  a  Government  Department,  and  therefore 
ich  information  as  it  gives  may  be  taken  as  the  most  recent  and  reliable  with  regard 

>  the  Klondike  district. 

AirSTBALXA. 
nitralia.  Hassenstein. 

Karte  von  Horns  Expedition  in  Zentral-Australien  unter  Fiihrung  von  Ch. 
Winnecke,  1894.  Mit  ^enutzung  aller  friiheren  Beisen  und  Aufnahmen  entworfen 
a.  gezeichnet  von  Dr.  B.  Hassenstein.  Scale  1 : 1,500,000  or  23*5  stat.  miles  to  an 
incli.  Petermanns  GeographiBcJie  Miiieilungen^  Jahrgang  1898,  Tafel  1.  Gotha : 
Justus  Perthes.    Presented  by  the  Publisher. 

OENEBAL. 
rorld.  Johnston. 

Johnston's  Commercial  and  Library  Chart  of  the  World,  on  Mercator*s  Pro- 
jection. W.  &  A.  K.  Johnston,  Edinburgh,  1898.  4  sheets.  Presented  by  the 
Publishers. 

This  map  has  been  brought  up  to  date,  and  gives  a  Urge  amount  of  information 
ith  regard  to  means  of  communication  by  land  and  sea,  coaling-stations,  naval 
aiions,  currents,  and  depths  of  the  ocean.  In  addition  to  this,  maps  on  an  enlarged 
ale  are  given  of  Central  Europe,  the  principal  British  poHsessionsi,  the  Suez  Canal 
id  Nile  Delta,  and  the  Isthmus  of  Panama.  The  map  is  nicely  drawn,  and  is  well 
died  for  general  reference  in  the  library  or  office. 

'orld.  Johnston. 

Boyal  Atlas  of  Modern  Geography.  W.  &  A.  K.  Johnston,  Edinburgh,  1898. 
Price  £6  6*.     Presented  by  the  PMuhers. 

Several  additions  have  been  made  in  the  present  edition  of  this  atlas.  As  regards 
merica,  the  map  of  the  United  States  on  three  sheets,  which  appeared  in  the  last 
lition«  has  been  replaced  by  one  on  four  sheets  drawn  on  a  larger  scale ;  a  new  map  of 
antral  Canada  has  also  been  added.  We  draw  attention  to  certain  corrections  and 
Iditions  which  should  have  been  made.  On  the  north  polar  chart,  notwithstanding  that 
r.  Nansen  reached  the  farthest  north  ever  attained,  no  notice  whatever  is  taken  of  it, 
ough  the  farthest  north  of  other  explorers  is  given ;  neither  is  any  of  the  new  work 

Franz  Josef  Land  shown,  nor  is  it  shown  correctly  on  the  Mercator  map  of  the 
srld.  On  the  map  of  South  Africa,  the  railways  have  not  been  brought  up  to  date, 
e  Bulawayo  railway  not  being  shown  as  opened  beyond  Palachwe ;  this  also  applies 
the  Egyptian  railways.  On  the  general  map  of  North  America,  the  large  Noddawai 
rer,  flowing  into  James  bay,  is  not  laid  down.  The  map  of  British  Columbia  is  out 
date,  several  important  places,  such  as  Bossland,  being  omitted,  and  the  register  is 
LMttisfactory. 

le  World.  Viyien  de  Saint  Kartin  and  Schrader. 

Athui  Universel  de  Ge'ographie.  Ouvrage  commence  par  M.  Vivien  de  Saint  Martin 
et  continue  par  Fr.  Schrader.  Paris:  Librarie  Hachette  et  Cie.  Sheets  7,  8, 
and  9.    Price  2  /r.  each  sheet. 

Ho.  7  is  a  political  map  of  Europe :  No.  8  is  a  physical  map  of  France ;  No.  9  is  a 
litical  map  of  France.  Each  map  is  accompanied  by  a  short  note,  in  which  mention 
made  of  the  material  from  which  it  has  been  constructed. 
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CHABTS. 

Admiraltf  Ohartf.  Hydrographie  Department,  Admiralty. 

CbartH  and  Plans  published  by  the  Hydrograpliio  Department,  Admiralty,  during 

November  and   December,   1897.     PrtserUed  by   the    Hydrographie  D^tartmeait 

Admiralty. 

No.       locbes. 
2957  to  2960        Quarterly  current  charts  for  the  Pacific  ocean.     1«.  each. 
2017  m  =  4*4      Ireland,  south  coast : — Dungarvan  harbour;    1«.  6d. 
,oi/ni  =  10  \  North  Atlantic  ocean :— Gorringe  or  Gettysburg  bank,  Princesi 
*^*\m  =  0-47/      bauk.     Is.  6d. 

148  m  —  8*9      Balearic  islands : — Port  Mahon  (plan,  port  Fornells).     2«.  6d. 
221  m  =  60      Greece :— Ports  Galaxidi  and  Itea.    2$.  Gd. 

1436  m  =  var.    Plans  of  anchorages  in  the  Morea : — Port  leraka,  Monem?asia, 

Xyli  bay,  Vatika  bay  (reproduction).     Is.  6d, 

1816  m  =  var.    Plans  of  anchorages  in  the  gulf  of  Athens : — Town  and  ports 

JSgioa,  Port  Epidavro  (reproduction).    Is.  6d. 
804  m  =  3*0      Greece : — Salamis  strait  and  G^rgio  chanoeL     Is.  Qd, 

1526  m  =  var.    Plans  of  anchorages  in  the  Grecian  archipelago: — Port  Baphti, 

Port    St.    Nikolo,   Port    Mandri  and  Agastira   bay,   Miuidri 
channel  (reproduction).     I0.  b'd. 

1892  m  =  var.    Plans  of  anchorages  in  the  Grecian  archipelago  :— Kara-agatch 

bay  and  lake  Burughiul,  Xeros  islands,  Port  Baklur  (repro- 
duction).    Is.  6d. 

,«Qo^_|4'7\    Plans  of  anchorages  in  the  Grecian  archipelago: — Port  Trio, 

lea^  m  _  ^g.gj       p^^^^.  j^^uesa  (reproduction).    Is.  6d. 

I91H  m  =  7  8      Crete: — Megalo  Kastron,  or  Gandia.     l«.6d. 

2982  m  =  8*0      Crete  : — Anchorages  on  the  south  coast  of  Standia  island.     Is.  6d. 
1891  m  =  var.     Plans  of  anchorages  in  the  Grtcian  archipelago: — Psara  island, 

Strati  island,  Purnea  bay,  Kastro  (reproduction).     Is.  6d. 
1889  m  =  var.     Anchorages  in  the  Grecian  archipelago :  — Cape  Krio,  with  the 

ruins  of  Cnidu«,  town  and    road  of  Kos,  Gumishlu,  Bargylia 

creek,  Levitha  islands,     la.  6d. 
1635  m  =  var.     Plans  of  ancliorages  in  the  strait  of  Khios :— Port  Egri-liman, 

Port   Mersin,   Port    Sikia-Chesme,    Spalmatori    i&lands    and 
port  Kolokithia  (reproduction).     Is.  6rf. 
1533  m  =  var.     Plans  of  anchorages  in  the  gulf  of  Kos  i^^hehir  Oghlan  islands, 

Port    Gallipoli,    Port    Deremcn,   Yedi    Atala  (reproduction). 

Is.  6d. 
1614  m  =  5*9       Falkland  islands  : — Stanley  harbour.     Is.  6d. 

408  m  =  var.     Harbours  and  anchorages  in  the  Bahama i blonds: — Wideppening, 

Mira-porvos  pasttage,  Clarence  harbour  (reproduction),    is.  6d, 

409  m  =  var.     Harbours  and  anchorages  in  tbe  Bahama  islands : — Hawk's  nest 

anchorage,  Cockburu  harbour.   Ragged  island  harboor.    Wax 

cay  cut  (reproduction.)    Is.  6«Z. 
7nn      —  J   ^  *^  I  Plans  of  anchorages  in  Jamaica :— Negril  bay  and  harbour,    Hope 
wu  m  -  J14.0/      biiy  anchorage.     Is.  6d. 

2988  m  =  { i.l]    Gulf  of  Honduras  :— Port  Oortez,  St.  Thomas  bight,     li.  6<f. 

192  m  =  1'75  Gulf  of  Mexico : — Galveston  entrance.   Is.  6<2. 

2839  m  =  1*8  North  America,  west  coast : — Columbia  river.    2s.  6d. 

1228  m  =  ()•!  Africa,  west  coast :— Cape  Spartel  to  Cape  Ghir.     2s.  6/J. 

118  m  =  0*52  India,  west  coast  :—Kedi war i  mouth  to  Nirani  creek.     2f.  6d. 

43  m  =  0*45  India,  west  coast : — Gulf  of  Kutch.     2s.  6d. 

2986  m  =  30  Andaman  islands : — Port  Comwallis.     Is.  6d. 

990  m  =  3*9  Liu  Kiu  islands : — Naha  roads.    2s.  Gd, 

1495  m  .=  0*13  Japan  Aburatani  bay  to  Ando  Zaki,  including  Oki  islands  and 

Wakasa  bay.     2s.  Qd. 

712  m  =  20  Australia,  webt  coast :— South  Bejaling  to  Gascoyne  road.    Is.  Gd, 

1437  m  =  5*9  Australia,  west  coast : — Port  Hedland.    2s.  6d. 

2973  m  =  2*9      Australia,  south  coast :— Esperance  bay  anchorage.     Is.  6d. 
2920  m  =  0*5      Australia,  east  coast :— Cape  Direction  to  Cape  Grenville.    2s.  6d. 
384  m  =  20       Plans  in  Tasmania :— Wedge  bay.     Is.  6d. 

2983  m  ={q'()(    Ellice  islands :— Funafuti  atoll.     Fongafale  anchorage.    2f.  6d, 

oQQo  I  ^"^l     South  Pacific  ocean :— Rotuma  island,  Foviuiig  Emna  anchoiace. 

^^^^=\SOj        Is.  6rf. 

17  Santa  Cruz  islands :— Plan  added,  Carlisle  bay. 

(J.  V.  Potter,  Agent  ) 
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No.                                                                                            Cancelled  by  No. 

2831  Plan  of  Galveston  entranoe^New  Chart, 
on  this  sheet.  /    Galveston  entrance 192 

1227  Cape  Spartel  lo  Azimur.     \New  Chart. 

1228  Azimur  to  Santa  Cruz.        j     Cape  Spartel  to  Cape  Ghir 1228 

43GalfofKutch.  {^'uPf'oTkutch 4» 

ll8KaharivertoGodiaoreek.{N»^b;j|:^„„j^^„j,.^„j„^^       _      H^ 

837  Port  CornwalHs.  f  «^„^(^'^,,„i3 2086 

990  Nafa-Kiang  road.  P®J  Chart. 

\    Naha  roads 990 

1055  Plan  of  Port  Hedland  on^ew  Chart. 

this  sheet.  /    Port  Hedland liST 

1056  Plan  of  Gascoyne  road  onmew  Chart. 

this  sheet  /    South  Bejaling  to  Gasooyne  road      .    .      712 

2920  Cape    Direction    to    Cape^^ew  Chart. 

Grenville.  /    Cape  Direction  to  Cape  Grenville      .    .     2920 

1079  Plan  of  Burnett  harbour  ^ew  Chart. 

on  this  sheet.  /     Plans  in  Tasmania 384 

987  Plan    of    Botuma    island  mew  Chart. 

on  this  sheet.  /    Rot uma  island,  etc 2992 

766  Plans  of  Funafuti  and  ofl^^      p. 

Funafuti  anchorage    on    thisl^^  ^t'^V  ,  „  „^„ 

gjjg^^  °  j     Funafuti  atoll 29SS 

Oharti  that  have  received  Important  Corrections. 

No.  1543,  England,  east  coast: — Yarmouth  and  Lowestoft  roads.  2397b,  Soot- 
land  :  —North  and  east  coasts,  etc.  1954,  Scotland : — Thurso  bay  to  the  North 
Minch,  etc.  262b,  Channel  islands: — Guernsey,  Herm,  and  Serk.  2593,  Ger- 
many:— Ameland  to  Jade  river,  etc.  189,  Sicily: — Trapani  to  Marsala  and 
^gadean  islands.  1233,  Black  sea: — Kustenji  anchorage.  1774,  Falkland 
islfmds : — Stanley  harbour,  with  Ports  William  and  Harriet.  267,  North  America, 
east  coast : — Albemarle  sound  to  Cape  Fear.  2186,  South  America,  east  coast : — 
Pard  river.  2001,  South  America,  east  coast: — Monte  Video  bay,  etc.  1324, 
South  America,  east  coast: — Rio  de  la  Plata  to  Bio  Negro.  1313,  Chile: — 
Channels  between  Port  de  Ancud  and  Port  Montt.  1923a,  British  Columbia : — 
'  Cape  Caution  to  Poit  Simpson,  etc.  570,  British  Columbia  : — Quatsino  sound,  etc 
461,  Africa,  west  coast :— Wari  and  Benin  rivers  and  creeks.  795,  Malacca  strait : — 
Cape  Rachado  to  Singapore.  2402,  Straits  of  Durion,  Suji,  and  Jombol.  2403, 
Singapore  strait.  1680,  Borneo  :—Darvel  bay.  2661a,  China  sea,  northern 
portion.  1000,  Siam: — Pulo  Condore  group.  1342,  Cochin  China: — Fan-rang 
bay  to  Tong  King  gulf.  2653.  China  :— Peiho  or  Peking  river  (sheet  IX  from  the 
entrance  to  Ko-ku.  1418,  Australia,  south  coast :— Princess  Royal  harbour.  1700, 
Australia,  west  coast : — Gage  roads.  624,  Australia,  south  coast,  Hobaon  bay  and 
Yarra  river  to  Melbourne.  2901,  Solomon  islands  to  Ellice  islands.  845,  Fiji 
islands : — Kandavu  passage  to  Kowata  island,  etc.  2691,  Fiji  islands. 
(/.  D.  Potter,  Agerd.) 

Korth  Pacific  Ocean.  Lindaakohl  — 

Spezifisches  Gewicht  (S '/°)  des  Oberfl'achenwassers  im  Nord-Ostliohen  Groasen 
Ozean.  Gezeichnet  von  A.  Lindenkohl.  Petermanne  QeographUehe  Mitttilungen^ 
Jahrgang  1897,  Tafel  19.  Gotha:  Justus  Perthes,  1897.  Pretented  bjf  the 
Publisher. 

Pacific  Ocean.  HydrograpMc  Department,  Admiraltj.^ 

Quarterly  Current  Charts  for  the  Pacific  Ocean.  London:  Publiflbed  at  the 
Admiralty,  October  23,  1897,  under  the  superintendence  of  Rear- Admiral  Sir  W. 
J.  L.  Wharton,  k.c.b.,  f.r.s.,  Hydrographer.  Presented  by  the  Hydrographer  and 
the  Meteorological  Office. 

This  atlas  contains  four  charts,  showing  the  currents  of  the  Pacific  Ocean  for  th^- 
months  of  January,  April,  July,  and  October.  These  charts  have  been  constmoted. 
from  a  very  large  amount  of  material  in  the  Meteorological  Office,  and  aftenrazd» 

feneralized  at  the  Hydrographic  Department  of  the  Admiralty  by  Commander  H.  £. 
^urey-Cust,  b.n.    In  the  notice  accompanying  the  charts  a  list  is  given  of  the  materiai 
employed,  which  includes  many  thousands  of  log-books,  remark-books,  and  objervatioDB, 
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oonsiderable  number  of  wbioh  have  been  supplied  by  foreign  govemmcnta.  The 
rstem  on  wbioh  these  charts  have  been  drawn  is  exceedingly  simple,  and  when  taken 
igether  with  the  instructions  contained  in  the  accompanying  notice,  should  be  easily 
aderstood  by  any  navigator  or  student  of  physical  geography. 

sited  Statei  Oharti.  U.S.  Hydrographic  Office. 

Pilot  Charts  of  the  North  Atlantic  Ocean  for  January,  1898,  and  North  Paciac 
Ocean  for  January  and  February,  1898.  Published  at  the  Hydrographic  Office, 
Washington,  D.C.    Presented  by  the  U.8,  Hydrographic   Office, 

PHOTOaBAPHS. 

ighanistan.  Yate. 

Twenty-six  Photographs  of  Southern  Afghanistan,  in  the  neighbourhood  of  the  rail- 
way to  Kandahar,  and  the  Baluchistan  boundary,  taken  by  Major  A.  C.  Yate, 
1896-97.      Pretented  by  Major  A.  C.  Yate. 

As  the  following  li^t  will  show,  these  photographs  have  been  taken  in  a  region  to 
'hich  oonsidorable  attention  is  turned  at  the  present  time  : — 

(1)  Khattak  sword  dance;  (2)  Khattaks  of  the  2nd  Biiluoh  Battalion,  doing  feats 
f  akill  with  the  sword;  (8)  View  of  hills  towards  Kandahar  (north-westward  from 
ibaman),  Sarbaldak  hill  and  Amir's  fort  in  foreground ;  (4)  the  Residency  Quetta ; 
>)  Comer  of  Chaman  Baiar :  Pathans  shopping,  itinerant  cobbler  in  the  foreground ; 
5)  Tljik  dog  and  bird  fancier  in  Chaman  Bazar;  (7)  Tame  mottled  polecat  (P/m^otim? 
lurmatisut);  (8)  Camel  plough:  owner  (a  Nurzai  Pathan)  in  centre,  his  son  on  his 
jfl,  and  a  tramp  from  Kandahar  on  his  right;  (9)  Bun^rwil  Malik,  or  headman ;  (10) 
aterior  of  caravansarai,  Chaman ;  (11)  Khattak  company  of  the  2ud  Baluchis  at 
irord  dance :  native  officers  and  musicians  in  centre ;  (12)  Achakzai  nomad  camp ; 
13)  Bollocks  and  plough :  Pathans  of  the  Pishin  district :  Achakzai  in  centre,  and 
Lttars  (father  and  son)  on  either  side;  (14)  Back  of  commanding  officer's  bungalow 
fe  Chaman:  laying  in  firewood  for  the  winter;  (15)  Railway  station  at  Chaman: 
ag  of  war,  Pathan  r.  Panjabi  Mohammedan  (2nd)  Baluchis ;  (16)  View  on  rifle  range : 
sam  practising  for  Quetta  District  Rifle  Meeting  for  1897;  (17)  Mir  Allahdad  Khan, 
Lnrd,  from  the  Bolan,  and  attendants  :  (18)  Camp  of  Baluch  horsedealers  just  arrived 
rom  Herat;  Chaman,  September,  1897;  (19)  Bullock  plough ;  (20)  Achakzai  nomad 
amp:  camel-hair  cloth  tents,  larder  (goat)  on  pole;  (21)  Baluch  horsedealers;  (22) 
Photograph  at  Octroi  House  at  Chaman,  taken  by  Lieut.  Hawkes,  of  the  2nd  Baluchis  ; 
23)  Khattak  sword  dance  ;  (24)  88th  Boundary  Pillar  of  the  Baluch-Afghan  Boundary, 
}  mile  north-west  of  Chaman,  on  the  road  to  Kandahar;  (25)  Resort  in  Chaman 
f  Kalandars,  Fakirs,  Haflzes,  and  other  professional  Mohammedan  mendicants ;  (26) 
x»ralai  cantonment. 

leira  Bailwaj.  Good. 

Seventy-three  Photographs  of  the  Beira  railway  and  neighbourhood,  taken  by 
H.  Good,  Esq.,  1897.     Presented  by  H.  Good,  Esq. 

This  set  of  photographs  contains  views  of  the  Beira  railway  and  the  country 
hroagh  which  it  passes  for  the  whole  of  its  present  length.  The  views  have  been 
veil  chosen  to  convey  an  idea  of  the  general  scenery,  and  form  a  valuable  addition  to 
lie  Society's  collection. 

(1)  Old  ferry,  Beira;  (2)  Roman  Catholic  church,  Beira;  (3)  Creek  on  north 
ide  of  Beira;  (4)  Portion  of  Beira  in  1893;  (5)  Beira  from  lighthouse;  (6)  Beira 
ighthouse  and  meteorological  station;  (7)  Lighthouse  near  Beira;  (8)  Main  street 
n  Beira;  (9)  Beira  railway  hospital;  (10)  Native  kraal  near  Beira;  (11)  lO-milc 
iding;  (12)  7  miles  from  Beira;  (13)  25  miles  from  Beira;  (14)  Native  kraals  at 
fabaa ;  (15)  Orange  trees  at  Jabas ;  (16)  Type  of  natives ;  (17)  Maintenance  £ngineer*8 
iouse  at  Fontesvilla ;  (18)  The  first  camp  In  Fontesvilla ;  (19)  The  old  landing  station 
it  FontesvilU;  (20)  Fontesvilla:  Pnngwe  river  to  the  left;  (21)  71  miles  from  Beira: 
lector's  camp  near  Cheruva  hills ;  (22)  About  72  miles  from  Beira ;  (23)  72  miles  from 
Beira  (in  forest  at  foot  of  Liluvu  hills) ;  (24)  About  74  miles  from  Beira  ;  (25)  About 
75  miles  from  Beira ;  (26)  About  76  miles  from  Beira ;  (27)  83  miles  from  Beira;  (28) 
!Lbout  84  miles  from  Beira ;  (29)  The  plate-laying  gang  at  88  miles  from  Beira ;  (30) 
iLbout  92  miles  from  Beira;  (31)  About  93  miles  from  Beira;  (32)  About  97  miles 
from  Beira ;  (33)  Reserving-station  at  98  miles  from  Beira ;  (34)  Reserving-station  98 
miles  from  Beira  and  62  from  Fontesvilla;  (35)  Railway  camp  at  Amatongas;  (36) 
Railway  camp  about  100  miles  from  Beira;  (37)  Earthworks  at  102  miles  from  Beira: 
(38)  At  about  107  miles  from  Beira ;  (39)  Mudicherri  river  at  108  miles  from  Beira  ; 
(40)  At  108  miles  from  Beira;  (41)  About  108  miles  from  Beira;  (42)  108^  miles  from 
Beira ;  (43)  Hoboken :  main  street ;  (44)  Hoboken  back  street  (111  miles  from  Beira) ; 
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(45)  Hoboken  (111  miles  from  Beira);  (46)  At  111  miles  from  Beira;  (47) 
111  miles  from  Beira;  (48)  Railway  camp  at  111  miles  from  Beira;  (49)  I 
miles  from  Beira;  (50)  At  112  miles  from  Beira;  (51)  About  113  miles  fro 
(52)  About  113  miles  from  Beira;  (53)  At  113}  miles  from  Beira;  (54)  I 
miles  from  Beira;  (55)  Manangibas  station,  engine  shed,  116  miles  from  B 
About  117  miles  from  Beira;  (57)  At  117  miles  from  Beira;  (58)  In  foreat 
miles  from  Beira;  (59)  In  forest  at  117  miles  from  Beira;  (60)  Polioe  c 
Umtali ;  (61)  "Royal  Hotel,"  Umtali :  coach  leaving  for  Salisbury  ;  (62)  " Bi 
store,  4  miles  from  Umtali  (New) ;  (63)  Ooach  leaving  Chimoio  with  team  of  o: 
Chimoio,  with  granite  mountain  in  distance;  (65)  Chimoio;  (66)  Store  and 
main  transport  road  between  Massi-Kessi  and  New  Umtali  (5  miles  from  Maa 
(67)  Massi-Kessi,  Yomba  mountain  in  distance;  (68)  Temporary  bri'lgo  net 
Kessi ;  (69)  An  adit  at  the  "  Ouy  Fawkes  "  mine,  near  Massi-Kessi ;  (70)  Ma 
temporary  station;  (71)  Remains  of  fort  at  Old  Massi-Kessi;  (72)  Native  I 
Home  from  the  hunting  trip. 

Kaihrnir. 

Forty-two  photographs  of  the  neighbourhood  of  Gilgit,  Ohilas,  Nanga  Parb 
taken  by  G.  Hastings,  Esq.    Presented  by  G.  Hattings,  Esq. 

This  is  a  remarkably  good  set  of  photographs,  and  contains  some  striking 
of  the  grand  mountain  scenery  of  Kashmir. 

(1)  View  of  Nanga  Parbat  (26,620  feet)  from  Bunji  (4600  feet);  distance, 

time,  sunrise.    (2)  Nanga  Parbat,  from  Bunji ;  time,  sun^ict.    (3)  Nanga  Pi 

north-west  face,  taken  from  the  Diamirai  Mullah  (runs  north-west  into  th 

The  bank  in  front  is  the  left  lateral  moraine  of  glacier,  here  from  11,000 

feet.    (4)  Bridge  over  Indus.     (5)  River  cliflF  above  the  Gilgit  btream  :  vie^ 

up  the  Bagrot  nullah.    (6)  Baltit,  the  capital  of  Hunza.    (7)  Peaks  ove 

23,500  feet  high.    (8)  View  of  the  Rupal  valley  on  south  side  of  Nanga  Pari 

from  near  to  the  Tarshing  glacier.    (^9)  Nanga  Parbat,  26,620  feet,  as  seen 

south-west,  taken  en  route  to  the  Mazeno  pass.    (10)  Hunza  valley :  view  fi 

looking  across  Hunza  river  towards  Maiun.    (11)  Hanza  :  the  golden  Peri  ai 

glacier.    (12)  Hunza:  village  shrine.    (13)  Bridge  over  the   Indus,  6  mil 

Bunji.   (14)  View  of  Nanga  Parbat  from  the  Bunji  plain,  41  miles  from  samro 

sunrise.    (15)  View  up  the  Gilgit  nullah  from  the  Bunji  plain.     (16)  Tragb 

(17)  View  of  Nanga  Parbat  and  the  Gonalo  peak  from  the  Indus  valley  2  rail 

Rhamghat,  the  junction  of  the  Astor  and  Indus  rivers.    (18)  Bridj^e  over  the 

gunga  river  above  Gurais.    (19)  Tra^bal  Choki.  on  the  Gilgit  road.    (20)  W 

from  Sonerwain,  Band  i pore.    (21)  Nanga  Parbat  as  seen  from  the  Karari  pa 

feet;    distance  to  summit,  35  miles.    (22)  Group  of  coolies   from  the  vi 

Tarshing,  Zaipuri,  and  Chorit.    (23)  A  Hunza  village,  with  shrine  outside.    ( 

Rakiote  glacier  and  morainic  cliff  of  ri^ht  side  of  glacier;  large  forest  grov 

outer  slope  of  the  lateral  moraines.    (25)  Goatherds  hut,  and  corral  in  tl 

valley  below  the  Mazeno  pass  (north  side).    (26)  Group  of  headmen  from  tl 

villages  (Chilas).    (27)  View  up  the  Indus  valley  from  Chilas  fort.    (28)  Th 

Chilas  fort.     (29)  Bastion  of  Chilas  fort.     (30)  Bagolah  nullah  below  Oh 

(31)  Nanga  Parbat  from  the  north-weat,  taken  from  the  Diamirai  nullah.    The 

left  is  the  outer  slope  of  the  lateral  moraine.    (32)  The  Diamirai  peak  (19,1 

the  end  peak  of  the  western  ridge  of  Nanga  Parbat,  taken  from  the  right-ban 

the  Diamirai  nullah,  looking  south.    (33)  View  over  Bandipore  nullah,  looki 

the  Wular  lake,  Kashmir.    (34)  Post  of  Lechir,  6  miles  below  Ramgat  in  tl 

valley,  site  of  temporary  dam  caused  by  slipping  of  hillside  in  1841,  which  o< 

immense  flood  down  the  Indus  valley.    (35)  Indus  river  near  Bunar  post, 

above  Gliilas.    (36)  Chilas  fort,  with  main  gate  and  view  over  Indus  valley  oi 

on  right  bank.    (37-40)  Panorama  in  four  sections  of  the  north  face  of  the  w 

of  Nanga  Parbat.    (41-42)  Panorama  in  two  sections  of  Nanga  Parbat  and  th 

peak. 

N^.— It  would  greatly  add  to  the  value  of  the  oolleotion  of 
grapha  whloh  has  been  eetabliahed  in  the  Map  Boom,  if  all  tha  ] 
of  the  Society  who  have  taken  photographs  during  their  travel^ 
forward  copies  of  them  to  the  Map  Curator,  by  whom  thay  ' 
aoknowledged*  Should  the  donor  have  purchased  the  photogn 
will  be  useitil  for  refbranoe  if  the  name  of  the  photographer  i 
addraea  are  given. 
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VISITS  TO  BARENTS  AND  KARA  SEAS,  WITH  RAMBLES  IN 

NOVAYA  ZEHLYA,  1895  AND  1897.* 

By  Colonel  H.  W.  FEILDEN. 

The  paper  which  I  have  the  honour  of  reading  to>night  contains  no 
thrilling  narrative  of  arctic  adventure,  no  conflicts  with  "  thick-ribbed 
ice,"  no  dangers  or  perils  which  are  not  incidental  to  an  ordinary  yacht 
voyage  in  the  arctic  seas,  and  no  suffering  from  want  of  food  or  the 
vicissitudes  of  climate.     So  far  our  story  will  be  humdrum  enough. 

First  of  all,  I  must  apologize  for  reading  this  paper ;  properly  my 
colleague,  Mr.  Pearson,  ought  to  have  done  so,  as  he  was  the  originator 
of  both  voyages  and  paid  for  tlieiii.  The  interesting  photographic 
slides  which  illustrate  the  voyages  were  all  taken  by  Mr.  Pearson,  and 
represent  an  enormous  amount  of  labour  and  hard  work. 

The  chief  reason  that  induced  me  to  draw  up  this  paper  was  to  bring 
to  your  notice  the  very  abnoimal  conditions  of  the  floating  ice,  in 
Barents  sea,  the  Kara  sea,  in  the  polar  ocean  around  Franz  Josef  Land, 
about  Spitsbergen,  and  away  to  the  eastward  of  the  Yugor  straits  as 
far  as  the  mouth  of  the  Yenisei,  during  the  summer  of  1897.  Curiously 
enough,  on  almost  the  opposite  side  of  the  globe,  in  the  polar  sea 
beyond  the  straits  of  Bering,  the  ice  conditions  appear  to  have  been 
very  unfavourable  during  the  past  season.  We  learn  that  a  considerable 
part  of  the  American  whaling  fleet  has  been  caught  by  the  unusually 
early  closing  of  the  ice-pack  on  the  Alaskan  shore,  to  the  eastward  of 
Point  Barrow,  and  grave  fears  are  entertained  that  these  whaling  ships 
will  be  destroyed  by  the  polar  pack,  though  it  seems  probable  that  the 
crews  will  be  saved  by  wintering  with  the  natives  of  that  coast. 

It  is  a  matter   for   congratulation   that  during  the   2>ast   season, 

*  Bead  at  the  Boyal  Geogrupbioal  Society,  December  13, 1897.    Map,  p.  4G1. 
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over  the  great  area  extending  from  Spitsbergen  to  the  Yenisei,  British 
explorers,  whalers,  jachtsnion,  and  traders  have  been  piirsning  their 
callings  at  various  points,  so  that  we  shall  rely  for  a  description  of  this 
very  remarkable  ice-season,  not  on  one  set  of  observations,  but  on  many. 
There  are  the  voyages  of  the  Jaokson-Harmsworth  yacht  Windward  to 
and  from  Franz  Josef  Land  ;  the  Dimdee  whalers  pursuing  their  businesB 
in  the  same  quarter  of  the  polar  sea ;  Mr.  Arnold  Pike,  in  the  Victoria, 
passing  down  Hinlopen  straits  and  effecting  an  easy  landing  on  Wiche's 
island ;  Mr.  F.  W.  L.  Popham,  in  the  Blencathra,  conducting  a  fleet  of 
steamers  through  Yugor  straits  to  the  Yenisei ;  and  Mr.  Pearson  passing 
in  the  Laura  through  the  Matyushin  shar,  finding  no  ice  in  the  Kara 
sea  and  along  the  east  shore  of  the  north  island  of  Novaya  Zemlya,  as 
far  north  as  Pachtvssoff  island  in  74°  24'.  But,  in  order  to  make  it  dear 
tp  you  how  abnormal  the  ice-conditions  were  in  Barents  sea  this  sammer, 
I  must  ask  you  to  acconnmny  me  for  a  few  minutes  in  our  preliminaxy 
voyage  to  Novaya  Zemlya  in  1896.  Mr.  Pearson  for  this  trip  chartered 
the  English  yacht  Saxon,  a  small  but  staunch  little  steamer  of  some  50 
tons  net  register  and  117  tons  yacht  measurement.  The  drawback  to 
this  vessel  was  her  small  coal-carrying  capacity,  but  she  made  up  for 
her  deficiency  in  size  by  the  vivacity  of  her  performances;  she  iras 
certainly  the  most  lively  little  craft  I  ever  went  in.  I  do  not  think  any 
of  us  who  sailed  in  her  that  summer  in  Barents  sea  will  ever  forget  the 
shakings  and  knocking  about  that  we  received. 

I  pass  over  a  glorious  run  through  the  fjords  of  the  west  ooast  of 
Norway,  which  so  many  of  you  know  well,  and  those  who  do  not 
ought  to,  for  it  embraces  the  finest  scenery  of  its  kind  in  Europe,  and 
take  you  at  once  to  Vardo,  merely  remarking  that  the  veteran  ice- 
navigator.  Captain  Johan  Kjeldsen,  joined  us  at  Tromso  aa  onr  loe- 
master.  Leaving  Vardo  on  June  14,  our  course  was  laid  for  the  north- 
west of  Novaya  Zemlya.  Two  days  after  leaving  Vardo,  on  the  evening 
of  June  1 6,  we  passed  through  a  good  deal  of  loose  ice,  and  at  midnight 
were  brought  up  by  heavy  pack,  which  extended  north-west,  north, 
and  east  without  a  break,  and  no  sign  of  a  water-cloud.  Towards  those 
points  of  the  compass  an  ominous  yellow  ice-blink  hung  over  the  ice- 
pack. We  were  then  in  72°  N.  lat.  and  45°  E.  long.,  the  nearest  part 
of  Novaya  Zemlya  being  about  120  miles  distant.  During  the  two 
next  days  we  worked  along  the  edge  of  the  ice  in  a  south-easterly 
direction;  every  likely  bight  was  entered,  and  in  some  places  these 
indentations  in  the  pack-ice  were  followed  up  for  miles,  but  invariably 
they  ended  in  blind  leads,  and  we  were  brought  up  by  impenetrable 
ice.  On  June  17  we  reached  our  nearest  to  Novaya  Zemlya,  on  the 
71st  parallel,  Goose  Land  being  80  miles  distant.  Still  working  south, 
and  hugging  the  edge  of  the  pack,  we  found  ourselves  on  June  19  in  lat. 
70°  N.,  but  the  trend  of  the  ice  had  forced  us  to  the  westward  some 
120  miles  from  the  shores  of  Nuvaya  Zemlya.     At  this  stage  of  our 
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T<^age  we  were  oonfronte^  with  the  difBcnlty  always  haaging  over  us, 
Tu.  the  pauoity  of  our  coal-eapply.  The  Saxon  at  this  jnnoture  hod 
only  enough  fuel  left  to  take  her  back  to  Vardu,  whilst  little  dependenoe 
could  be  placed  in  her  aailiag.  Our  attempt  to  reach  Novaya  Zemlya 
bad  to  be  abandoned ;  we  shaped  our  oonrse  for  the  Murmaa  coast  of 
Bnaaian  Lapland,  entered  the  Ukanskoe  rirer,  to  the  westward  of  Sviatoi 
NoM,  and  went  into  camp  near  the  Lapp  summer  settlement  of  Lutni. 
In  the  mean  time  the  Saxon  returned  to  Vardo  for  ooal. 

We  passed  a  delightful  week  at  Lntni,  and,  if  time  permitted,  I  should 
like  to  tell  you  about  the  Lapps,  and  their  reindeer,  and  their  salmon- 
fishiug,  and  their  houses,  and  their  modes  of  living,  and  of  the  birds  and 


animals  and  the  naturnl  features  of  that  country,  and  the  flowers,  and 
many  other  things.  On  Jnne  28  the  Saxon  had  returned  from  Vardu, 
and  we  left  Latni.  In  the  aftemoon  we  were  abreast  of  Cape  Kanin, 
which  marks  the  eastern  entrance  to  the  White  sea,  a  low  imiDviting 
tnndra-land,  then  streaked  with  imtohea  of  snovr.  Early  the  next 
morning  we  sighted  Ihe  island  Kolguev,  and  by  7  a.m.  were  abreast  of  its 
northern  extremity.  Shortly  after  we  saw  the  ioe-paok  on  our  starboard 
quarter  stretching  north  »nd  Eonth  in  a  solid  luass,  and  resting  on  the 
north  end  of  Kolgnev.  We  kept  close  to  the  edge  of  this  pack,  working 
io  the  north-iiorth-weat ;  a  midnight  observittion  <in  Jnly  1  placed  iis 
in  71°  3'  N.  lat,  our  approiimale  longitude  being  49°  j  E, 

On  July  2,  still  sailing  north- westerly  along  the  edge  of  the  ice,  we 
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met  with  a  broad  lane  or  lead  between  the  ice-fields,  opening  up  in  the- 
desired  direction.  With  full  steam,  and  every  bit  of  oanvas  set,  w» 
pressed  on,  for  the  wind  was  also  favourable.  At  midnight  the  higb 
lands  of  Novaya  Zemlya  were  visible,  and  in  a  couple  of  hours  we  were 
within  8  or  10  miles  of  the  low  shores  of  Goose  Land.  Theieour  further 
progress  was  stopped  by  a  close  pack,  which  stretched  some  8  miles  wide- 
along  the  entire  length  of  Ooose  Land,  and  joined  with  the  main  fields 
of  ice  which  lay  on  our  port  and  starboard,  and  through  which  we  had 
run  some  40  miles. 

Some  narrow  leads  and  cracks  showing  in  the  ice  to  the  north-west, 
the  yacht  was  worked  into  the  pack  in  that  direction,  in  the  hopes  that 
we  might  get  round  North  Ooose  cape,  and  that  open  water  might  be 
found  beyond.  By  the  morning  of  July  3  we  had  pushed  into  the  pack 
as  far  as  lat  72''  10',  but  we  had  been  edged  out  nearly  30  miles  from  the* 
land.  We  had,  therefore,  not  improved  our  prospects,  but,  on  the  con- 
trary, as  the  narrow  leads  we  had  steamed  through  were  constantly 
shifting  and  closing,  we  were  in  danger  of  being  beset,  and  we  bad  con- 
sequently to  retrace  our  steps.  This  was  done,  and  after  some  diffioalty 
in  pushing  through  narrow  barriers  of  ice,  which  taxed  to  the  ntmoBt 
the  weak  steam-power  of  the  Saxon^  we  entered  into  a  large  space  of  opeui 
water,  which  lay  between  the  pack  that  girdled  Novaya  Zemlya  and 
the  main  ice-fields  of  Barents  sea  to  the  westward.  For  the  rest  of  that 
day  we  moved  slowly  along  the  edge  of  the  pack  that  barred  na  fitom 
the  land.  It  was  plain  that  great  movements  were  taking  place  in  the 
ice-fields  of  Barents  sea.  To  our  westward,  a  broad  channel  some  8  or  4- 
miles  wide  opened  up.  Evidently  the  entire  pack  was  loosening  off  tbe 
land,  and  moving  forth  for  its  annual  break-up  in  Barents  sea.  Oar 
stock  of  coal  was  now  reduced  to  so  low  an  ebb  that  we  had  no  alterna- 
tive but  to  retreat  again.  With  a  favouring  wind  and  a  full  head  of 
steam,  we  ran  down  the  channel  of  water  to  the  south-west  at  a  speed  of 
9  knots,  and  in  three  hours  had  cleared  the  ice  on  our  starboard,  but  still 
kept  it  on  our  port  side  all  the  way  to  the  island  of  Kqlguev,  which  we 
flighted  on  the  evening  of  July  4. 

On  July  5,  under  very  favourable  circumstances,  we  ran  down  the 
west  side  of  Kolguev,  and  made  a  landing  near  the  mouth  of  the  Gobista* 
river.  Our  camp  equipage  and  stores  were  put  on  shore  in  all  haste, 
but  none  too  soon,  for  just  as  the  crew  and  boats  returned  to  the  yacht, 
and  the  *'  farewell "  had  been  hoisted  and  the  Saxon  bore  away  for  Yardo, 
the  wind  had  arisen,  the  waves  came  thundering  on  shore,  and  for  the 
next  ten  days  there  was  never  a  time  that  a  boat  could  have  communi* 
cated  with  us.  During  three  days  of  our  stay,  the  ice-pack  came  down 
from  the  northward  and  surrounded  the  western  side  of  Kolguev.  I 
should  like  to  give  you  some  account  of  this  dreary,  melancholy  island, 
fog-environed  and  wind-tormented,  but  time  will  only  permit  a  few 
words.    In  its  scenery  there  is  not  oue  redeeming  feature,  no  moantains,. 
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no  brawling  streams,  no  woods,  no  rooky  oliSs  to  ennoble  tbe  view.  Its 
entire  western  sliore,  from  tbe  mouth  or  the  Qnsina  river  to  that  of  the 
Oobiata,  is  a  long  straight  lino  of  mud  and  olay  bluff,  running  nearly  dne 
north  and  eouth.  These  bluffs  rise  to  a  height  of  about  100  feet  at  the 
north-west  end  of  the  island,  but  the  beds  of  whioh  they  are  oomposed 
sink  by  an  almost  imperceptible  dip  from  north  to  south  antil  at  the 
month  of  the  Gobista  the  summit  of  the  blnfT  is  not  more  than  40  feet 
above  sea-level,  and  this  dip  continues  in  the  same  direction,  for  at  the 
month  of  the  Eriva  river  tbe  land  almost  merges  with  the  sea.  Eolgnev 
IB,  in  fact,  a  reoent  upheaval  of  a  part  of  Barents  sea,  and  no  doubt  gives 
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as  an  accurate   representation   of  the  deposits  which  rest   below  the 
waters  over  a  wide  surrounding  area. 

Eolguev  is  of  considerable  interest  to  the  naturalist,  for,  as  far  as  I 
know,  it  is  the  only  island  of  Europe  that  wq,  can  be  assured  has  not 
bad  any  connection  with  the  maitiland  since  its  recent  emergence  from 
the  snrronnding  ocean.  Consequently  its  entire  flora  and  fauna  must  be 
dne  to  comparatively  recent  immigration,  and  the  fact  that  we  found 
'earthworms  and  three  species  of  fresh-water  mollusca  there  is  a  remark- 
able proof  of  how  these  invertebrates  can  be  transported  by  natural 
agencies  across  the  sea.  I  have  a  great  inclination  to  linger  over  this 
:gloomy  bat  to  me  most  interestiug  island,  with  its  nesting  grey  plovers. 
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and  little  Btints,  and  Bewick's  swans,  and  its  delightfal  flora,  but  we 
must  hurry  on. 

On  the  morning  of  July  16  the  Saxon  returned  from  Vardo  and 
anchored  oflf  the  mouth  of  the  Oobista  river.  Three  hours  after  we  were 
again  steaming  northward  on  our  third  attempt  to  reach  Novaya  Zemlya. 
Kounding  the  north  of  the  island,  we  found  that  a  maryellons  change 
had  taken  place  during  the  past  ten  days.  The  endless  fields  of  pack- 
ice  which  before  extended  from  Kolguev  to  Novaya  Zemlya  had  entirely 
disappeared,  now  and  again  we  passed  a  sodden  dirty  fragment  of  ice 
rapidly  melting,  the  fog  had  gone,  and  in  bright  sunlight  and  with  a 
favouring  wind  we  made  the  northern  entrance  of  the  Eostin  sohar  on 
the  evening  of  July  17. 

We  spent  the  next  ten  days  in  visiting  the  islands  in  the  Kostin 
shar,  exploring  the  inland  waters  of  the  lake  of  Nekwatowa,  and  in 
rambles  over  Goose  Land,  leaving  the  shores  of  Novaya  Zemlya  on 
July  27,  and  returning  direct  to  Norway. 

I  have  inflicted  this  summary  of  our  1895  voyage  on  yoa  with 
the  object  of  showing   the  position   of   the  Barents  sea  ioe  in  an 
average  summer;   but  all  of  us  who  have  voyaged  much  in  axotio 
seas   know  how  uncertain   it   is   to  lay  down   beforehand,  with!  ibe 
smallest  likelihood  of  our   predictions  being  verified,  the  eztennm 
or  position  of  the  ice-fields  in   any  given  summer  season.      A  ftiw 
words  as  to  the  nature  of  the  Barents  sea  ice :  I  speak  under  O0R60- 
tion  from  men   of  greater  experience.      It  appears  to  me  thai  flie^ 
ice   I  have  met  in   Barents    sea    has   two    very  distinct   ohanofeBr- 
istics.     There  is  a  northern  pack  of  tolerably  heavy  oceanic  ioe,  whibh 
apparently  comes  down  from  between  Franz  Josef  Land  and  Novaya 
Zemlya.     This  ice  makes  a  formidable  pack,  very  much  the  same  as- 
that  met  with  to  the  north  and  north-east  of  Spitsbergen.     It  does  not 
compare,  however,  in  thickness  with  the  ice  that  comes  down  the  east 
coast  of  Oreenland  and  round  Cape  Farewell,  nor  with  the  ice  that 
comes  down  Smith  sound,  or  which  is  to  be  met  with  in  the  polar  ocean 
to  the  north  of  Greenland  and  Griunell  Land.     The  other  description- 
of  ice  is  very  dififerent  in  its  nature,  and  I  think  is  the  winter's  ice  that 
has  been  formed  between  Gape  Eanin,  Kolguev,  and   the  island  of 
Waigats,  and  aloug  the  shores  and  in  the  rivers  of  the  mainland  of 
Eussia.     The  floes  are  not  as  thick  as  those  forming  the  northern  pack^ 
but  the  peculiarity  about  it  is  its  dirtiness ;  the  floes  and  hummooks  of 
which  it  is  made  up  are  covered  with  mud,  shingle,  and  earth.     We 
have  sailed  for  miles  along  the  edge  of  this  pack,  and  noticed  the  same^ 
features.     Later  on  I  will  refer  more  fully  to  this  subject,  for  I  cannot 
but  think  that  this  annual  transport  of  immense  quantities  of  land 
dSbria  to  the  floor  of  the  ocean  must  have  considerable  physical  effects. 

During  1896,  Mr.  Pearson,  contemplating  a  sea- voyage  to  the  arctic- 
shores  of  Eussia,  endeavoured  to  find  a  suitable  vessel  at  home,  bat. 
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fuUng  in  this,  wont  over  to  Norway  and  chartered  a  Nonv^ian  sailitig 
▼eesel  that  had  been  employed  in  the  N^orth  Atlaatio  whale  fiehery. 
This  ship,  about  160  tom  regiater,  was  thoroughly  strengtheDed,  fitted 
with  auxiliary  steam  power,  and  renamed  the  Laura.  Oar  old  friend 
Kjeldsen  was  given  the  command,  and  he  selected  his  own  crew  from 
amongst  the  experienced  arotio  sailors  of  Tromsu.  We  sailed  under  the 
Norwegian  fl^.  I  may  here  say  that  the  Lavra  proved  a  most  ooin- 
modioofl  and  suitable  ship  for  the  service  required,  and  that  no  one 
could  wiah  to  sail  with  a  better  or  more  obliging  crew  than  our  Nor- 
wegians. Aconstomed  to  annnal  trips  to  Spitsbergen  and  Novaya 
Zeoilya  in  their  huuting-sloops,  these  men  are  thoroughly  aoquainted 


^Prtm  a  pluttojraph  frj  H-  J^  fearton,  Ka-i  ) 

with  every  shift  and  turn  of  the  ice,  and  the  viciBsitndee  of  arotio  work. 
Captain  Kjeldsen's  career  and  character  is  so  well  known  amongst  all 
those  who  take  an  interest  in  the  doings  of  the  brave  Norsk  skippers 
who  sail  JTom  Tramsii  and  Hammerfest  to  the  icy  seas,  that  no  words  of 
commendation  from  me  could  add  to  his  reputation. 

On  June  4  of  the  past  summer  we  arrived  at  Bergen,  and  went  on 
board  the  Laura,  Our  party  consiBi«d  of  Mr-  H.  J.  Pearson,  Mr.  F. 
Gartis  of  Guy's  Hospital  our  medical  officer,  and  myself.  We  sailed 
the  next  day  for  TromBo.  On  June  12  wo  let  go  our  anchor  in  Tromsu 
harbour.  From  Tromso  we  steamed  to  the  island  of  Skaaro,  where  Mr. 
J.  Gieever,  our  vioe-consul,  and  from  whom  Mr.  Pearson  had  chartered 
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the  vessel,  has  a  large  whaling  establishment.  There  we  took  in  ooal 
from  the  s.s.  Eak^  direct  from  England.  The  steam-petroleum  launch 
which  had  been  supplied  to  the  Laura  proving  quite  useless,  it  became 
necessary  to  exchange  it  for  a  large  steam-lauDch  belonging  to  Mr. 
Oicever,  which  was  lying  at  Skaaro.  It  was  too  large  to  be  taken 
inboard,  so  it  had  to  be  decked  over  with  canvas  and  towed.  Many 
were  the  shakings  of  heads  and  ominous  predictions  about  this  venture. 
In  the  end  they  were  all  falsified,  and  the  launch  returned  to  Norway 
in  safety,  after  doing  most  useful  work ;  indeed,  without  a  steam-launch, 
not  a  tenth  of  the  excursions  we  made  could  possibly  have  been 
accomplished. 

Leaving  Skaaro  on  June  17,  we  essayed  to  round  the  North  oape, 
but  meeting  a  stiff  north-easterly  gale,  which  we  struggled  with  for 
twenty-four  hours,  we  had  in  the  end  to  give  in,  and  take  the  indde 
passage  between  the  island  of  Maagero  and  the  mainland.  Calling  in  at 
Honnings  Vaag,  a  considerable  fishing  station  on  that  island,  we  posted 
our  letters  and  sent  off  wires,  and  then  steered  our  course  to  the  east- 
ward. June  22  opened  with  a  cloudless  sky  and  serene  and  beautiful 
weather,  the  prevailing  east  'v^ind  changed  into  the  south-west.  All 
sail  was  set.  The  shade  temperature  was  60^  Fahr.,  in  the  sun  80°  Fahr. 
The  ship  was  dressed  with  every  flag  we  could  muster.  At  mid-day 
we  fired  a  salute  of  twenty-one  guns  on  the  poop  from  our  small  arms. 
The  Norwegian  crew  of  their  own  accord  came  aft,  and  gave  t}iree 
ringing  cheers  for  "  the  good  Queen,"  which  they  repeated  again  and 
again.  They  afterwards  sat  down  to  a  good  dinner,  and  our  gracious 
sovereign's  health  was  drunk  amidst  great  enthusiasm. 

Early  in  the  morning  of  the  25th  we  sighted  Kolguev,  the  sea 
calm,  weather  warm  and  misty ;  we  were  within  3  miles  of  its  south- 
west end  when  wo  picked  up  the  island.  During  the  remainder  of  the 
day  we  coasted  along  its  northern  and  western  shore.  Kolguev  looked 
as  ugly  and  forbidding  as  usual,  but  there  was  far  less  snow  lying  on 
it  than  in  July,  1895,  and  not  a  speck  of  floating  ice  in  its  neighbourhood. 

After  rounding  the  north  end  of  Kolguev  we  were  surprised  to  see 
no  ice;  the  weather  continued  very  warm,  hardly  any  wind,  with 
occasional  banks  of  fog.  We  set  our  course  for  the  island  of  DolgoL  On 
the  morning  of  June  27  we  were  abreast  of  the  great  range  of  sand 
islands  that  fringe  the  embouchure  of  the  Pechora  river,  but  too  far 
out-— some  30  miles — to  have  even  a  glimpse  of  that  low-lying  land.  The 
weather  was  perfect ;  temperature  in  shade,  52° ;  of  the  surface  water,  50**. 
It  was  pleasant  to  wash  on  deck,  for  the  water  was  brackish,  and  of  a 
brown  peaty  colour.  The  great  river  had  awakened  into  life,  and  was 
pouring  its  volumes  into  the  icy  sea.  All  around  the  ship,  trees, 
branches,  roots,  the  tribute  of  Eussian  forests,  were  floating  broadcast. 
It  is  difficult  to  realize,  until  brought  face  to  face  with  the  £Btct«  the 
great  ameliorating  influence  which  the  discharge  of  the  mighty  riven 
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of  Asia,  America,  and  Europe  into  the  arctic   sea  mnst  exert  on  the 
polar  ice  and  OYcr  the  polar  area. 

However,  there  must  be  an  end  to  sailing  on  halcyon  seas  in  every 
part  of  the  world,  and  at  mid-day,  on  June  27,  we  capie  up  to  the  ioe, 
extending  north  and  sonth  on  the  meridian  of  57°.  We  ran  through 
some  stream  ice,  and,  finding  the  pack  beyond  quite  impenetrable,  we 
tied  up  to  a  large  floe  and  filled  up  our  water-casks.  Then  we  moved 
slowly  under  steam  along  the  edge  of  the  pack  to  the  south-west,  hoping 
to  find  a  land- water ;  but  the  ice  continued  across  the  main  entrance  to 
the  Pechora  delta,  and  was  piled  up  on  the  Gouliaiefif  sandbanks,  so 
there  was  no  road  for  us  that  way.  Being  quite  satisfied  on  that  point, 
we  retraced  our  course  along  the  edge  of  the  pack,  and  by  mid-day  of 
June  28  we  were  almost  in  the  same  position  as  we  had  been  the  day 
before— namely,  N.  lat.  69°  40'  and  57°  12'  E.  long.  The  ice  we  en- 
countered was  extremely  dirty,  covered  with  gravel  and  silt ;  many  logs, 
branches,  and  trunks  of  trees  were  scattered  over  it.  It  was  of  no  great 
thickness,  perhaps  8  feet  at  most ;  but  when  pack-ice  is  broken  up  and 
pushed  into  hummocks  and  ridges,  it  gets  piled  up  many  feet  above  its 
real  level  of  flotation,  and  gives  an  impression  of  thickness  far  beyond 
the  reality.  The  sea  was  like  a  mirror,  of  that  oily  character  and  abso- 
lute smoothness  which  I  have  never  seen  save  when  steaming  through 
ice  in  a  calm.  Such  a  day  is  one  of  the  great  charms  of  the  arctic  seas. 
The  large  and  handsome  king  eiders  were  rot  unoommon,  and  my  com- 
panions shot  several  of  them.  All  of  these  birds  had  their  gullets 
crammed  with  unbroken  Mya  iruncata  an  inch  and  more  long,  and  in 
some  cases  large  Mactra,  as  well  as  crustaceans,  not  in  the  least  digested, 
showing  that  these  birds  were  getting  their  food  on  the  spot  over  which 
they  were  diving ;  as  there  are  no  soundings  of  less  than  1 0  fathoms  for 
miles  from  where  the  birds  were  feeding,  it  seems  that  these  ducks  were 
popping  down  to  a  depth  of  60  feet  or  more  for  every  mouthful !  In 
the  afternoon  we  passed  beyond  the  beautiful  sunlight  into  banks  of 
fog ;  then  came  a  northerly  wind  and  cold  grey  fog.  We  kept  along  the 
edge  of  the  pack  at  the  distance  of  a  good  cast  with  a  salmon  rod ;  the 
northerly  wind  was  jamming  it  up  like  a  wall,  and  as  the  waves  broke 
over  it  the  ice-fragments  swayed  and  staggered,  and  rattled  with  that 
peculiar  gruesome  sound  that  angry  ice  affects.  What  contrasts  unfold 
themselves  in  these  arctic  seas !  One  moment  nature  basking  in  warm 
sunlight  and  perfect  repose,  the  next  everything  weird,  wild,  and  melan- 
choly. I  am  puzzled  how  to  account  for  the  extreme  dirtiness  of  this 
southern  pack,  for,  in  addition  to  the  patches  of  gravel  and  earth  and 
silt  that  lay  here  and  there  upon  it,  it  was  covered  broadcast  with  a 
dirty  mantle.  I  think  that  mxL^t  result  from  the  extreme  shallowness  of 
these  seas.  When  a  storm  arises  the  bottom  is  probably  churned  up, 
and  the  muddy  water  is  washed  over  the  broken  floes,  leaving  a  coating 
of  sediment. 
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We  continued  coasting  along  this  southem  pack,  hugging  each  point, 
and  making  north-east  whenever  we  could.  It  was  a  dirty  nighti  ¥dth 
fog,  sometimes  dense ;  then  it  lifted,  at  midnight  it  cleared,  and  early  in 
the  morning  of  June  29  we  saw  land,  the  hilltops  rising  like  black  hum- 
mocks above  the  ice-pack.  We  at  once  recognized  our  position,  that  we 
were  in  the  entrance  of  the  Kara  straits,  and  that  the  black  hummooks 
were  the  islands  at  the  mouth  of  Dolga  bay,  in  the  north  end  of 
Waigats.  There  were  2  or  3  miles  of  stream  ice,  then  a  mile  of 
close  pack  to  push  through  between  us  and  open  water  in  Dolga  bay. 
Being  determined  to  make  land  if  possible,  we  put  the  ship  at  the  ioe, 
and  rammed  and  charged  and  pushed ;  all  hands  with  long  poles  were 
pushing  and  shoving,  on  and  off  the  ship.  Finally  our  efforts  saoceeded, 
and  we  gained  the  clear  water  at  the  entrance  of  the  bay.  I  have  told 
you  that  we  had  a  steam-launch  in  tow,  and  during  this  skirmish  with 
the  ice  the  treatment  this  poor  craft  received  was  very  oomicaL  It  wis 
decked  over  with  canvas  like  a  Noah's  ark,  and  to  see  the  poor  thing 
dragged  over  hummocks  6  and  8  feet  high  was  very  painful  to  our  feel- 
ing. Sometimes  it  was  on  an  even  keel,  then  dragged  along  on  its  beam- 
ends  ;  at  times  it  was  half  buried  in  the  ice  ;  but,  wonderful  to  Telate, 
the  hawser  did  not  part,  and  our  invaluable  launch  tumbled  into  the 
water  of  Dolga  bay  like  a  harried  duck  regaining  a  pond. 

I  think  we  were  very  pleased  to  gain  a  safe  refuge  in  Waigats  se 
easily — certainly  as  much  by  luck,  owing  to  the  friendliness  of  the  ios, 
&s  by  good  guidance.  For  I  am  not  aware  that  along  the  whole  ooiuit- 
line  of  that  island,  with  the  exception  of  some  bights  in  the  stiaitB  of 
Yugor,  there  is  a  single  safe  anchorage  but  Dolga  bay,  when  the  paok- 
ioe  is  moving  up  and  down  in  the  early  part  of  the  season.  ThoB|^ 
there  are  several  ice-worn  islets,  with  ugly  reefs  on  both  sides  of  the 
entrance  to  the  bay,  yet  the  centre  is  clear  of  dangers,  with  20  &tfaoiiit 
of  water,  and  quite  easy  to  make.  We  anchored  in  decidedly  the  best 
spot,  immediately  under  the  south  side  of  the  innermost  island  on  the 
east  side  of  the  bay,  in  6^  fathoms,  clay  bottom.  I  am  somewhat  pxeoise 
in  these  sailing  directions,  for  neither  the  English  nor  Bussian  oharts 
give  any  particulars,  nor  can  I  find  that  any  exploring  ship  previous  to 
ourselves  has  anchored  in  Dolga  bay. 

As  we  had  been  thwarted  in  our  intentions  to  make  Dolgoi  island, 
and  from  there  pass  to  the  mainland  of  Arctic  Bussia,  which  was  Mr. 
Pearson's  object  when  we  left  England,  it  was  felt  desirable  that  we 
should  make  the  best  of  our  alternative  landing  on  Waigats. 

It  is  remarkable  how  very  little  is  really  known  about  an  island  that, 
for  the  past  three  hundred  years,  has  had  such  frequent  mention  in  the 
annals  of  north-eastern  discovery.  Scores  of  expeditions,  Dutch, 
English,  Swedish,  and  Bussian,  have  touched  at  its  shores,  bat  until 
Mr.  Frederick  Jackson,  in  the  autumn  of  1894,  made  the  complete  oircoit 
of  the  island  in  company  with  Samoyeds,  and  gave  us  his  interesting 
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experienceB,"  I  am  not  aware  that  any  description  had  been  given  of 
the  interior  of  the  island. 

Ai  we  Temained  for  tea  days  in  Uulga  bay,  and  made  many  trips  in 
the  ateam-lannch  to  varioas  parts  of  the  ooast,  and  also  wandered  far 
and  wide  inland,  we  obtained  an  experience  of  the  north  end  of  the 
isUnd  in  eammer  which  may  be  worth  recording,  for  Mr.  Jackson's  visit 
was  made  in  antnmn,  when  the  snow  lay  on  the  ground,  and  oonse- 
qnently  we  bad  better  opportunities  for  observation  than  he  had.  The 
valleys  of  Waigats  are  so  well  covered  with  herbage,  that  in  June  and 
Jnly,  when  the  snow  has  generally  disappeared,  and  only  remains  in 
scattered  patches  on  northern  slopes  or  bi>now8,  it  is  difficult  to  realize 


what  a  terribly  severe  winter  climate  reigns  there.  Waigats  has  no 
glaciers — no  attempt,  indeed,  at  any  permanent  snow  deposit.  There  are 
no  mountain  ranges ;  the  highest  ridges  in  the  north  end  may  be  300 
feet,  but  the  greater  part  do  not  exceed  200  feet  and  less.  The  island 
ainka  gradually  towards  the  south.  The  rock  formation  of  Waigats 
oonusts  chiefly  of  slates  and  limestones,  which  have  undergone  great 
upheaval  and  snbeeqaent  denudation.  They  are  nearly  vertical,  and 
their  strike  is  from  north-west  to  south-east.  Consequently  the  ridges 
are  formed  by  the  line  of  strike,  and  run  in  the  same  direction.    The 

•  'Great  ProzeD  I,«nd '  (I.ondoD  :   1805). 
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tronghs  or  valleys  between  the  ridges  are  covered  with  a  thiok  layer  of 
marine  boreal  clay,  containing  the  shells  of  Mya  trunc^aj  aaxicava^  agiarte^ 
and  other  mollnsoa  now  occurring  abundantly  in  the  surrounding  sea. 
Everywhere  around  we  can  traoe  the  signs  of  very  recent  emergence 
from  the  ocean.  The  modern  island  of  Waigats  is,  geologically,  an  up- 
heaval of  yesterday.  This  clay  deposit  in  the  valleys  and  troughs  is 
dotted  over  with  tarns  and  lakes.  Many  of  these  are  surrounded  with 
peaty  growths.  There  are  consequently  three  distinct  soils — that  of 
the  disintegrated  rocky  ridges,  then  the  predominant  marine  boreal  dlay, 
and  the  more  local  peat  formations  resting  on  the  clay.  Each  of  these 
divisions  of  soil  have  their  special  flora.  The  flowers  of  Waigats  make 
up  for  the  comparative  paucity  of  species  by  the  lavish  growth  of  indi- 
vidual plants.  Nowhere  in  the  arctic  regions  have  I  seen  such  wonder- 
ful masses  of  colour ;  one  may  wade  through  acres  of  blossoming  plants 
a  foot  high,  veritable  arctic  flower-gardens.  In  the  end  of  June  and 
beginning  of  July,  Matthiola  nudicaulis^  a  delicate  pink-blossomed  cru- 
ciferous plant,  with  the  arctic  yellow  poppy  and  louseworts  of  many 
colours,  from  glorious  yellow  to  rich  pinks,  are  spread  broadcast.  Pole- 
monium  caeruleum,  with  its  grand  blue  blossoms,  coloured  acres ;  Scadfraga 
hirculus,  with  its  yellow  flowers,  is  perhaps  the  most  abundant  and  wide- 
spread of  the  plants.  Buttercups  of  several  species  are  predominant, 
carpeting  wide  areas;  oue  water-loving  species,  BanunculuB  PattatU, 
floating  on  meres  and  tarns  like  a  miniature  water-lily,  and  pervading 
the  air  with  its  fragrance.  Silene  acaulia  is  likewise  most  abmidsiit, 
growing  in  clumps  and  bosses  on  dry  spots  and  the  sides  of  the  ridges 
among  the  disintegrated  rocks,  in  such  dense  masses  as  to  give  odoor 
to  the  cliffs.  Then  comes  the  alpine  forget-me-not,  with  its  lovely 
colourings,  varying  from  white  to  the  purest  coerulean  blue.  My  woards 
fail,  I  know,  to  give  any  adequate  description  of  the  immense  chann 
attaching  to  this  arctic  flora.  There  are  no  trees,  in  the  ordinary  accep- 
tation of  the  word,  growing  on  Waigats,  but  two  or  three  species  of 
willow  are  abundant ;  they  are,  however,  only  stunted  bushes,  not  grow- 
ing higher  than  a  foot  or  a  foot  and  a  half. 

The  tarns  and  lakes  I  have  sicken  of  are  the  resort  of  many  wading 
birds  and  divers.  We  found  the  little  stint  {Tringa  minuta)  breeding 
abundantly,  and  Mr.  Pearson  added  to  his  collection  the  finest  series  of 
the  eggs  of  this  bird  that  has  ever  been  brought  together.  We  found 
that  singular  bird  the  ruff  (^Machetes  jpugnax),  and  the  dotterel  (.EWro- 
mias  morinellui)  makes  Waigats  its  summer  quarters  and  breeds  there. 
The  j>eregrine  falcon  nests  in  the  cliffs,  and  so  does  the  large  rough- 
legged  buzzard  (^Archihuieo  hujopus).  These  are  interesting  facts  for 
ornithologists. 

During  our  stay  at  Dolga  bay  we  met  no  Samoyeds,  but  at  Voronoff 
Noss  they  have  a  more  or  less  permanent  station.  We  saw  there  many 
sealskins  pegged  out  to  dry,  and  accumulations  of  blubber  ready  for 
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there  can  be  no  doubt  tbat  they  were  deposited  by  the  same  process 
as  we  see  progressing  to-day. 

On  July  8  tkere  was  a  thnnderstorin.  The  day  had  been  hot  and 
close,  with  a  warm  south-east  wind ;  in  the  evening  the  rain  came  down 
on  us  as  we  were  walking  on  the  land,  large  plashing  drops.  Bat 
the  rain-storm  we  encountered  was  nothing  to  that  which  swept 
down  the  centre  of  the  bay.  The  thunder  roared,  and  was  accom- 
panied by  vivid  flashes  of  lightning.  The  violent  squalls  raised  the 
sea  and  tossed  the  ice  about.  A  splendid  double  rainbow  shone  forth, 
and  the  e£fect  was  grand.  It  is  a  mistake  to  suppose  that  thunder- 
storms with  lightning  in  the  arctic  regions  are  always  aooompanied 
by  hail;  none  fell  that  day.  July  9  was  a  perfect  day,  temperature 
in  the  shade  60°  Fahr.  The  floes  around  us  were  dripping  at  a  great 
rate,  and  much  of  the  pack  had  been  driven  out  of  the  bay  by  the  storm. 
We  took  advantage  of  this,  heaved  the  anchor,  and  steamed  out,  work- 
ing  along  the  western  side  of  the  bay  where  the  ice  was  more  loose ;  by 
midday  we  had  cleared  the  headlands  and  o£f-lying  islets,  never  having 
less  than  12  fathoms  of  water.  Outside  we  got  into  loose,  heavy-sailing 
ice,  evidently  fragments  that  had  drifted  from  the  Kara  sea ;  but  for  the 
exception  of  occasional  heavy  pieces  of  floe,  the  strait  was  dear  to  the 
eastward  as  far  as  our  vision  extended,  and  I  ought  to  add  that  the  same 
conditions  existed  during  the  entire  time  we  remained  in  the  north  end 
of  Waigats.  On  no  occasion  were  we  able  to  see  the  land  of  Novaya 
Zemlya  from  Waigats. 

During  tbat  day  and  most  of  the  10th  wo  steamed  leisurely  down 
the  west  coast,  in  a  perfectly  calm  sea,  and  through  occasional  banks  of 
fog;  the  shade  temperature  was  from  50°  to  53°.  We  let  down  the  dredge 
in  20  and  17  fathoms.  We  passed  many  dead  dragon-flies  floating  on  the 
water.  By  the  evening  the  fog  had  entirely  lifted,  so  we  headed  in  for 
Liamtschina  bay,  steering  for  the  mouth  of  the  Talata  river.  This  bay 
is  full  of  rocks  and  dangers.  We  were  groping  our  way  in,  going  dead 
slow;  the  leadsman  called  out  7,  6,  then  2^  fathoms,  and  the  next 
instant  we  slid  up  on  a  rock  and  stuck  there.  Fortunately,  the  sea  was 
like  glass,  there  was  little  or  no  wind,  and  the  ice-pack  on  our  port  side 
was  asleep.  We  got  up  steam  in  the  launch,  put  our  chain  cables  into 
the  boats  alongside,  put  out  a  kedge  anchor  astern,  and  by  dint  of 
hauling  at  her  bow  with  the  steam-launch,  and  going  full  speed  astern, 
we  got  the  ship  off  in  a  couple  of  hours  without  the  slightest  injury, 
and  no  coal  had  to  be  thrown  overboard.  As  we  had  no  special  interest 
in  discovering  more  hidden  rocks,  we  departed  from  Liamtschina  bay 
and  worked  quietly  down  to  Cape  Greben,  the  south-west  point  of 
Waigats,  which  marks  the  entrance  to  Yugor  straits.  Not  a  speck  of 
ice  was  to  be  seen ;  the  strait  was  absolutely  clear.  We  anchored  in  a 
bay  to  the  eastward  of  Cape  Greben,  in  3  J  fathoms.  Early  on  the  11th 
our  invaluable  steam-launch  put  us  ashore  at  Cape  Greben.     The  shade 
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temperature  when  leaving  the  ship  was  60°,  on  shore  intcjnsely  hot. 
Tagor  strait  lay  iceless,  calm,  asd  placid.  It  might  have  been  a 
annuner's  day  in  the  Mediterranean.  When  we  landed  on  the  tnndra — 
for  the  south  part  of  Waigata  is  iar  more  level  than  ita  northern  area — 
we  were  ast<»iiahed  with  the  profusion  of  the  flowers:  we  walked  through 
flower-gardens.  Dotterels,  little  stints,  parple  sandpipers,  with  their 
freshly  batched  out  broods,  ran  around  us ;  reeves  were  fewer  in 
numbers;  SDOW-buutings,  shore-larks,  and  Lapland  buntings  hopped 
around;  snowy  owls  sat  on  the  peaty  knolls  and  watched  our  proceed- 
ings with  serious  interest;  the  tarns  were  alive  with  red-neoked 
phalaropea,  chasing  one  another.  It  was  indeed  a  very  delightful  ex- 
perience.    One  can  hardly  hope   for  elysinm  on  this  earth,  and  Ibis 


almost  perfect  day  had  one  drawback  in  the  myriads  of  mosquitoes 
that  rose  from  the  tundra.  They  settled  in  swarms  on  oar  necks  and 
hands,  making  it  necessary  to  crush  the  pests  every  few  minutes. 
Towards  evening  a  dense  fog  oame  rolling  in  from  Barents  sea ;  it 
-enveloped  us  with  a  pall.  The  flowers  closed  their  petals,  and  the  birds 
disappeared,  and  the  mosquitoes  as  well.  Cold  and  damp,  we  hurried 
back  to  the  launch,  and  made  our  way  to  the  ship  through  the  dense 
fog.  We  found  a  family  party  of  Samoyeds  on  board ;  having  seen  the 
ship,  they  had  crossed  over  from  the  mainland,  and  brought  with  them 
a  large  supply  of  Salmo  alpinug  and  Salmo  omiji.  The  party  consisted  of 
an  old  man  and  his  wife,  their  two  sons,  a  daughter-in-law,  and  her  two 
children,  the  eldest  about  two  years  old.  These  little  Samoyeds  in 
tbejr  fur-Uned  caps  are  pretty  creatures;  they  of  course  were  stuffed 
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with  sugar  and  chocolate.  I  brought  out  a  flaring  red-oheoked  hand 
kerchief  and  tied  it  round  the  baby's  head.  The  mother  was  charmed, 
and  beckoned  to  one  of  the  young  men,  who  brought  up  the  two 
largest  flsh  in  the  boat,  some  four  or  five  pounds  each ;  these  she  put 
into  my  hands.  They  asked  for  vodki,  and  were  refused  it ;  but  they 
left  us  apparently  delighted  with  a  tin  of  tea,  which  was  given  them 
in  exchange  for  their  fish. 

On  July  13  we  crossed  the  strait,  and  anchored  about  a  mile  from 
ELhabarova,  in  5^  fathoms.  This  little  settlement  of  a  few  log  houses, 
several  Samoyed  chooms,  a  church,  and  a  large  store-house,  is  better 
known  by  name  than  many  important  towns  of  Eussia.  It  owes  its  fftme 
to  its  unique  position.  Placed  on  the  shores  of  Tugor  strait,  the  highway 
to  the  Siberian  coast-line,  it  is  the  last  post  of  civilization  on  the  confines 
of  Europe,  and  consequently  all  trading  vessels  bound  to  the  Yenisei,  or 
exploring  ships  proceeding  to  the  Kara  sea,  call  in  at  Ehabarova.  The 
settlement  is  built  on  a  raised  beach  of  gravel;  behind  is  the  flat,  dreary, 
monotonous,  treeless  tundra  stretching  away  for  hundreds  of  miles.  The 
choice  of  Khabarova  for  a  settlement  must,  I  think,  have  been  determined 
by  the  existence  of  a  small  lagoon  behind  the  raised  beach,  into  which 
falls  the  Nikolski  river.  The  water  from  this  stream  keeps  open  a 
narrow  jiassage  through  the  bar  of  shingle,  some  30  feet  wide,  and  with 
some  5  or  6  feet  of  water  at  high  tide.  Through  this  narrow  passage 
the  Eussians  are  able  to  push  their  shallow-draught  lodjas  and  karbasses 
into  the  lagoon.  Once  inside  they  are  safe  from  the  ice,  no  matter 
how  much  may  be  passing  through  the  strait.  Most  of  the  Bussian 
traders  who  summer  at  Ehabarova  are  natives  of  the  Pechora  district^ 
where  they  pass  the  winter.  In  the  early  spring  they  leave  Pustoeesk 
with  their  reindeer,  and  sledge  along  the  shores  of  the  arctic  sea  to 
their  destination ;  and  when  the  snows  of  autumn  again  make  the  tundra 
fit  for  reindeer-sledging,  they  return  to  their  homes,  with  the  furs  and 
produce  of  the  chase  which  their  Samoyed  employes  have  collected 
during  the  preceding  winter.  We  were  cordially  received  by  the  chief 
trader,  Ivan  Alexandrovich  Eoshevin  and  his  son,  who  is  well  known 
to  several  of  the  gentlemen  present  here  this  evening,  and  indeed  by  all 
the  Eussians  at  Khabarova.  I  have  no  doubt  this  was  in  a  great  measure 
due  to  the  kindness  of  Colonel  Jule  Shokolasky,  one  of  the  secretaries  of 
the  Imperial  Geographical  Society  of  St.  Petersburg,  who  had  taken 
great  interest  in  our  expedition,  and  also  informed  the  Khabarova  traders, 
before  they  left  Pustosesk  in  the  spring,  of  our  contemplated  visit  to 
the  great  Samoyed  tundra.  We  were  especially  desirous  of  learning 
from  the  Eussians  what  was  the  likelihood  of  being  able  to  land  £rom 
our  vessel  at  the  mouth  of  the  Koratoika  river,  or  at  any  point  beyond 
that  to  the  gulf  of  Khapidirsk.  They  one  and  all  expressed  doubts^ 
but  said,  "We  caimot  be  certain,  for  we  know  not  of  any  such  attempt 
having   been   made,   not  even   by  our    light-draught   lodjas.      If  yon 
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want  information  about  the  route  by  land  from  here  to  Fustosesk,  we 
oan  tell  you  every  verst  of  the  way,  and  the  best  places  to  cross  the 
rivers,  but  we  know  nothing  about  the  coast  navigation.  We  believe 
the  shore  to  be  shallow  for  many  miles  out,  and  the  ice  usually  remains 
late  in  the  gulf  of  Ehapidirsk.  Some  of  us  have  landed  on  Dolgoi  island, 
but  not  further  south  in  that  direction."  This  information  was  truly 
disheartening,  for  the  object  of  the  expedition  was  to  land  on  the  shores 
of  the  great  tundra  and  study  the  ornithology  of  that  remote  region.  I 
will  not  occupy  your  time  by  recounting  our  walks  over  the  tundra 
around  Ehabarova,  for  that  locality  has  already  been  described  by  better- 
qualified  persons  than  myself,  notably  Mr.  Frederick  Jackson. 

The  weather  continuing  remarkably  fine,  a  run  into  the  Kara  sea 
was  determined  on.  We  left  Khabarova  early  in  the  morning  of  July  18,. 
and  steamed  through  the  Yugor  strait.  No  ice  visible  in  any  direction,, 
and  we  passed  along  the  east  coast  of  Waigats,  in  a  blue  and  tranquil 
sea.  So  settled  was  the  weather,  that  when  in  the  afternoon  we  got 
abreast  of  Cape  Matiusela,  we  did  not  hesitate  to  drop  anchor  about  a 
mile  from  that  iron-bound  coast,  in  5^  fathoms,  and  to  go  on  shore  for  a 
long  run. 

Marine  boreal  beds  are  very  conspicuous  on  this  part  of  Waigats, 
and  for  several  miles  both  north  and  south  of  Cape  Matiusela.  They 
occur  as  thick  beds  of  clays  and  sands,  resting  unconformably  on  the 
fundamental  rocks  of  the  island.  At  the  Falushiba  river  to  the  north- 
ward, they  attain  the  great  thickness  of  115  feet.  I  found  layers  of 
compressed  wood  in  these  beds,  almost  approaching  lignite — no  doubt 
sunken  driftwood.  Moreover,  these  marine  boreal  beds  are  crowded 
with  erratics,  many  of  immense  size,  often  beautifully  polished,  and 
grooved  and  scratched.  Near  the  coast-line  streams  and  runnels  flowing 
from  the  inland  tundra  have  eaten  out  dells  through  the  soft  sandy 
marine  beds,  and  the  disconnected  areas  have  worn  away  into  rounded 
knobs,  so  that  at  a  distance  it  appears  that  a  line  of  low  hills  fringes 
this  coast.  At  the  time  of  our  visit  the  land  was  green  and  covered 
with  flowers,  so  that,  with  the  bright  blue  sea  and  many  birds,  the 
scenery  was  cheerful  enough.  Almost  at  the  north-eastern  extremity 
of  Cape  Matiusela,  a  considerable  mass  of  rock  protrudes  from  the  marine 
boreal  day,  like  a  nunatak  from  the  ice,  and  on  it  the  Samoyeds  have 
a  holy  place.  It  is  a  poor  modern  reproduction  compared  with  those 
described  and  figured  by  the  early  voyagers  to  Waigats.  A  cairn  of 
large  stones  built  on  the  summit  of  the  rocky  eminence  had  a  fir  pole 
8  feet  long  wedged  in.  The  point  of  this  pole  was  sharpened,  and  stuck 
on  it  was  the  cervical  vertebra  of  an  ice-bear,  muscular  fibre  and  flesh 
still  adhering  to  this  bono.  Piled  around  were  seven  reindeer  skulls 
and  horns,  and  the  3kull  of  one  ice-bear.  Numerous  offerings  in  the 
shape  of  broken  tally-sticks,  old  powder-cans,  scraps  of  iron,  and  useless 
odds  and  ends,  were  scattered  around.  It  is  evident  that  a  remembrance 
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of  their  ancient  heathen  worship  still  lingers  amongst  the  Samoyeds, 
probably  more  as  an  old-fashioned  custom  to  bring  good  lack  in  the 
chase  than  anything  else. 

We  left  Cape  Matinsela  at  midnight  of  July  18,  and  returned  through 
the  Yugor  strait  to  Ehabarova,  and  steamed  to  the  westward  with  the 
object  of  testing  the  feasibility  of  making  a  landing  at  the  month  of 
the  Eorotaika  river.  .  After  clearing  the  Yugor  strait  we  steered  to  the 
southward,  running  parallel  and  some  8  miles  off  the  Eussian  ooast,  and 
heading  for  Chornoi  Kos.  The  day  was  beautiful,  the  sea  like  glass, 
with  hardly  a  breath  of  air.  By  the  evening  of  July  19,  we  were 
in  lat.  69^  20\  just  on  the  last  line  of  soundings  given  in  the  chart,  but 
we  only  got  8  fathoms ;  as  we  proceeded  the  depth  continued  to  shoal 
gradually  but  evenly.  By  midnight,  some  20  miles  further  south,  the 
depth  had  decreased  to  4  fathoms ;  our  ship  was  drawing  10  feet.  We 
were  still  some  20  miles  from  the  mouth  of  the  Korotaika.  We  thought 
of  trying  to  get  there  in  our  launch,  but  the  risk  was  too  great,  for  if  a 
gale  happened  to  spring  up,  there  was  no  knowing  where  our  ship  might 
be  driven  to.  The  coal  for  the  launch  would  be  expended,  and  we 
left  on  an  uninhabited  shore,  supposing  it  had  been  possible  to  make 
the  land.  We  reluctantly  came  to  the  conclusion  that  our  ship's  draught 
was  too  great  for  this  shallow  coast,  so  we  turned  back  on  our  coarse 
until  we  were  abreast  of  the  island  of  Dolgoi,  and  then  bore  down  to  it. 
In  the  morning  of  July  20,  we  came  to  anchor  about  a  mile  from  its 
eastern  shore,  in  7  fathoms,  hard  bottom.  Dolgoi  Ostrov,  or  long  island, 
is  about  17  miles  in  length,  and  a  little  over  2  miles  wide  at  its  broadesi 
It  is  the  largest  of  a  group  of  five  which  lie  off  Cape  Medensid 
Savarot,  and  stretch  into  the  sea  in  a  north-north-westerly  direction. 
These  islets  were  well  known  to  the  navigators  of  the  sixteenth  cen- 
tury, and  are  mentioned  several  times  in  the  first  and  second  voyages 
of  Barents.  Admiral  Lutke  gives  some  little  information  about  them, 
but  I  cannot  find  that  they  have  been  visited  by  our  countrymen  during 
recent  years,  nor  am  I  aware  of  any  published  information  in  regard  to 
their  geological  structure  or  natural  history. 

The  rocks  of  which  Dolgoi  is  made  are  chiefly  limestones  and  con- 
glomerates, and,  as  far  as  my  observation  goes,  are  unfossiliferous.  They 
dip  very  regularly  at  an  angle  of  45°  to  the  eastward,  and  this  holds 
good  of  the  rock  exposures  on  both  sides  of  the  island.  The  entire 
surface  has  been  worn  down  to  nearly  a  uniform  level.  The  higher 
elevations  are  gentle  swells,  the  most  considerable  not  more  than  50  feet 
in  elevation.  The  whole  is  covered  with  a  layer  of  the  marine  boreal 
olay,  of  the  same  character  as  that  of  Waigats  and  the  tondra  around 
Ehabarova. 

Innumerable  shallow  meres  and  ponds  are  scattered  over  it  So 
numerous  are  they,  that  walking  a  straight  course  is  almost  out  of  the 
question.     One  has  to  traverse  devious  \xiat  ridges  and  wet  marshes  to 
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get  Tonnd  the  ponds.  Thio  Dolgoi  is  a  paradise  for  birds.  Dunlins  and 
red-nockeJ  plialaropes  flew  round  and  about  in  scores ;  the  air  was  alive 
■with  diVers  of  two  speciea — red-necked  and  black- throated  ;  grey  plover 
and  their  young  whirled  over  their  breed ing-gro ands ;  reeves,  turn- 
stones,  shore-larks,  snow-bun  tings,  LapUnd  Imntingj,  red-throated  pipits, 
king  eiders,  long-tailed  ducks,  glancns  gnlls,  and  Richardson  skuas  were 
all  common.  The  birds  seemed  to  be  unacqiiainted  with  the  mnrderons 
propensities  of  man,  for  when  I  shot  some  ducks  the  skuas  swooped 
down  and  battled  with  me  for  the  prey,  I  found  the  botany  of  the 
idand  most  interesting;  a  striking  feature  was  the  abundance  of  C(u- 
liopeid  ietragona  and  AndroiaMa  polifolia,  two  of  the  frirarem  which  I 


(From  a  ptiot'tiraph  b^  S.  J,  ptai 


had  not  met  with  on  the  tnndra  around  Ehabarova,  and  which  are  absent 

from  the  flora  of  Waigats  and  Novaya  Zemlya. 

On  the  western  shore  we  came  aorojs  a  Samoyed  burial-place.  Two 
weather-beaten  old  trunks,  made  of  rough-hewn  boards,  lay  under  the 
shelter  of  a  rook.  The  length  of  the  one  was  5  feet  by  23  inobes,  and 
13  inches  in  depth;  the  other  was  5  feet  6  inches  long,  24  inches  in 
width,  and  14  inches  in  depth.  The  hoards  were  put  together  with 
wooden  pegs  and  some  iron  nails.  Heavy  stones  were  laid  on  the  lida. 
On  removing  these  stones  and  raising  the  lids,  we  found  that  each  trunk 
contained  the  skeleton  of  an  adnlt.  Judging  from  the  wearing  down  of 
the  teeth,  they  might  have  been  elderly  folk.  But  the  wearing  down  of 
the  teeth  in  savage  or  semi- civilized  races  who  live  by  the  ohase,  is  not 
always  a  safe  criterion  for  age.  Both  bodies  had  been  buried  in  all 
their  clothing,  and  the  mouldering  remains  of  their  skin  "peska" 
shrouded   the  skeletons.     By  their  right  side  lay  several  articles  of 
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domestic  use,  such  as  broken  wooden  bowls,  a  snuflf-box,  and  scraps  of 
old  iron.  The  long  black  hair  still  clung  to  the  skulls.  Around  the- 
graves  were  three  sledges,  more  or  less  broken,  and  the  bone  gear  for  the 
harness  lay  scattered  about ;  the  reindeer-hide  harness  had  disappeared. 
A  rusty  and  damaged  hatchet-head  and  a  broken  iron  pot  were  lying  dose 
by.  That  the  dead  were  left  on  an  island  had  not  been  forgotten,  for  a 
pair  of  wooden  paddles  lay  by  the  sledges.  Some  hundred  yards  north  of. 
these  graves  was  a  smaller  box,  containing  the  fragmentary  remains  of 
a  child,  likewise  wrapped  in  reindeer-skin  clothing.  The  second  teeth 
were  showing  in  the  lower  jaw ;  probably  the  age  of  the  child  was  about 
five  years.  There  is  an  incident  connected  with  this  grave  which  is 
almost  a  counterpart  of  what  Captain  Lyon  tells  us  he  met  with  in  an 
Eskimo  child's  grave  at  Igloolik.  At  the  Samoyed  child's  feet  was  a 
snow-bunting's  nest  containing  five  eggs,  and  lying  on  the  mouldering 
"  pesk  "  a  dead  snow-bunting  with  outspread  wings. 

When  I  got  down  to  the  shore  opposite  to  where  the  steam-laiinoh- 
was  at  anchor,  with  my  loads  of  birds,  plants,  and  rocks,  the  evening  was 
well  advanced,  and  the  weather  was  still  calm  and  beautiful,  but  the  sea- 
was  rolling  in  with  a  long  ominous  swell,  so  often  the  presage  of  wind- 
In  half  an  hour  I  was  joined  by  my  companions,  and  we  at  once  started 
for  the  ship,  which  lay  about  3  miles  farther  up  the  coast.  By  the  time 
we  got  alongside,  a  north-easterly  wind  had  sprung  up,  and  blew  so  stzong 
that  I  doubt  if  we  could  then  have  landed  or  got  o£f  the  island.  The 
waves  were  rushing  in  and  breaking  on  the  rocky  foreshore,  tossing  great* 
wreaths  of  spray  20  feet  in  the  air.  Kjeldsen,  who  was  rather  anzioiis 
about  our  running  the  stay  on  shore  so  fine,  was  all  ready  to  leave,  aiid> 
in  five  minutes  after  we  got  alongside,  the  ship  was  steaming  away 
from  this  dangerous  lee  shore.  It  was  midnight  before  we  had  cleared 
the  north  point  of  Dolgoi.  The  following  day  we  sighted  Waigats,  but 
we  held  on  our  course  for  South  Goose  cape  of  Novaya  Zemlya.  We 
had  run  out  of  the  bad  weather  and  into  a  sea  like  glass ;  no  ioe  waa 
visible  in  any  direction.  At  evening  time  we  sighted  the  southern  land, 
of  Novaya  Zemlja. 

July  22  was  another  bright  and  beautiful  day,  aod  for  the  greater 
part  of  it  we  were  coasting  along  the  west  side  of  Meshdusharaky 
island.  To  our  surprise  we  saw  through  our  glasses  a  frame  house 
with  flag-staff  and  glazed  windows  on  shore,  and  we  afterwards  learnt 
that  it  had  been  put  up  by  the  Eussians  for  the  accommodation  of 
their  Samoyed  employes,  who  winter  there.  In  the  evening  we  were 
abre^t  of  the  north-west  end  of  Meshdusharsky.  Here  are  some  exten- 
sive loomeries,  and  my  companions  went  on  shore  and  brought  back  a. 
good  supply  of  looms,  Uria  bruennichi^  for  the  use  of  the  ship's  company. 

We  dropped  anchor  in  Belusha  bay,  South  Goose  Land,  early  in  the 
morning  of  July  23,  just  abreast  of  the  Samoyed  settlement  on  the  west 
side  of  that  bay «    We  had  anchored  here  in- 1895,  and  made  acquaintance 
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-with  the  Samojed  Bettlera  of  the  place,  bo  that  we  looked  forward  to 
renewing  onr  aoqoaintanoe  with  these  nioe  people.  We  were  eoon 
ashore,  and  went  to  the  settlement.  There  were  the  same  amount  of 
Telling  dogs,  and  the  same  amount,  if  not  more,  of  dirt  and  filth,  that 
we  had  met  with  in  our  previons  visit ;  bnt  Mia.  Taitaina,  the  wife  of 
the  chief  man,  was  as  pleasant  and  smiling  as  ever.  She  recognized  na 
at  once,  and  said, "  Ton  are  the  people  who  came  here  two  summers  ago." 
Then  Ur.  Pearson  handed  to  ber  copies  of  the  photographs  of  herself 
«nd  her  children,  and  her  ohoom  and  her  dogs,  whioh  he  had  taken  in 
1895.  She  was  delighted  with  them,  and  her  broad  honest  face 
lUnmiDed  with  sniiles.     She  told  na  all  the  men  were  inland  fishing  and 
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fannting,  but  she  hoped  they  would  be  back  before  we  left.  Theu  she 
took  us  over  her  establishment,  and  into  a  shed  where  blubber  and  geese 
and  seal  meat  and  many  things  were  kept.  There  were  long  strings  of 
^eese-bills  hanging  up,  which  she  treated  somewhat  disdainfully,  saying, 
*'  These  are  playthings  which  the  children  collect ;  "  but  when  she  saw 
me  counting  the  bills,  which  I  did  to  see  how  many  belonged  to  white- 
tftonted  geese  and  how  many  to  bean  geese,  she  begged  me  to  take  one 
-of  the  strings  of  nebs  with  as  uice  manners  as  one  might  expect  from 
a  great  lady  in  England  doing  the  houours  of  her  house.  In  this  shed, 
filled  with  decomposed  geese  and  ill-smelling  blubber  and  reindeer  meat, 
^rere  screral  glass  fishing-floats,  which  are  used  by  the  Loffoden  fisher- 
men, and  which  Mrs.  Taitaina  informed  ns  arc  washed  up  at  times  on 
the  coast — a  very  interesting  fact,  which  illustrates  that  the  influence 
<jf  the  Gnlf  Stream  is  a  real  factor  on  the  west  coast  of  Xovaya  Zemlya. 
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You  may  yery  reasonably  ask  how  we  were  able  to  converse  so  easily 
with  the  Eussiaiis  and  Samoyeds;  but  Ejeldsen  can  speak  Bussian 
fairly  well,  whilst  Petersen,  our  mate,  who  had  likewise  been  engaged 
as  interpreter,  had  resided  several  years  in  Siberia,  and  consequently 
had  an  excellent  colloquial  knowledge  of  Bussian,  and  an  equally  good 
acquaintance  with  the  English  language. 

Eetuming  to  the  ship,  Mr.  Pearson  and  Ejeldsen  shortly  after 
started  for  the  head  of  the  bay  in  the  steam-launch,  with  the  object  of 
exploring  more  fully  a  river  which  discharges  into  the  north-east  angle 
of  Belusha  bay,  and  which  we  partially  examined  in  1895,  and  thought 
must  be  a  stream  of  considerable  magnitude.  We  gave  it  then  the 
name  of  Saxon  river,  after  our  yacht. 

Mr.  Pearson  returned  to  the  ship  at  midnight.  He  had  taken  the 
launch,  with  considerable  difficulty  owing  to  shallows,  as  far  up  Saxon 
river  as  our  turning-point  in  1895.  Then  he  took  to  the  land,  and  after 
walking  along  its  banks  for  less  than  an  hour,  and  passing  a  few  rapids,. 
the  so-called  river  dwindled  into  the  usual  type  of  Kovaya  Zemlya 
streams,  which  at  this  time  of  the  year  might  be  waded  over  in  many 
places,  not  above  the  ankle.  The  river  in  its  lower  reach  was  in  reality 
a  creek  communicating  with  the  sea.  Certainly,  in  1895  we  had  tasted 
the  water  at  our  extreme  point,  and  then  pronounced  it  freah,  but  no 
doubt  this  must  have  been  owing  to  a  stratum  of  river- water  floating 
on  the  sea-water.  The  jtarty  had  been  fortunate  in  finding  many 
white-fronted  and  bean  geese  at  the  head  of  the  bay  and  in  the  creek. 
These  birds  were  not  able  to  fly,  having  lately  moulted  their  wing 
feathers.  They  brought  back  thirty-six  fine  birds,  which  proved  most 
acceptable,  as  we  had  all  been  living  for  some  time  on  preserved  and 
salted  meats. 

We  left  Belusha  bay  early  in  the  morning  of  July  24.  The  wind 
was  from  the  south-east,  but  when  we  had  cleared  the  bay  we  set 
our  square  sails  and  ran  out  between  Meshdusharsky  and  the  main- 
land, keeping  the  centre  of  the  strait.  It  is  necessary  to  give 
Podvezoff  island,  lying  off  South  Goose  cape,  a  wide  berth,  as  a  dangerous 
submerged  reef  runs  out  from  it  for  two,  maybe  three,  miles  in  a  north 
and  south  direction.  We  were  nearly  wrecked  on  this  reef  in  1895. 
The  wind  continued  favourable  till  the  afternoon,  then  it  shifted  to  the 
northward  and  blew  hard,  which  brought  up  such  a  heavy  tumultuous 
sea  that  we  were  glad  to  alter  our  course  and  run  to  the  north-west  all 
through  that  night.  On  the  morning  of  July  25  we  headed  in-shore. 
By  evening  we  had  cleared  North  Goose  cape,  and  were  steering  for 
shelter  under  Cape  Britwin  (the  Bazor  cape).  The  next  day  turned  out 
fine,  with  light  northerly  winds ;  the  sea  had  gone  down,  and  we  steamed 
northwards  at  a  distance  of  3  or  4  miles  from  the  shore.  The  coast-line 
from  Cape  Britwin  to  Nameless  bay  is  not  more  than  300  to  400  feet 
high,  sloping,  and  well  covered  with  herbage ;  snow  lay  in  patches  in  hx 
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jeater  qnantitieB  than  on  Gooae  Land  farther  south.  The  marls  of 
levation  along  this  coast  are  quite  dUtiuct ;  the  land  mns  in  parallel 
ines  of  grass-covered  slopes.  We  could  distinotly  traoe  them  to  an 
leration  of  not  lesa  than  200  feet.  At  mid-day  Xamelees  bay  opeued 
p;  "WO  stopped  and  sounded  3  miles  from  shore,  and  got  20  fathoms. 
.^hoQsaDda  of  Bmennioh  gnillemots  were  passing  and  repassing  to  their 
ook-nnrseries  in  this  bay. 

In  the  neighbourhood  of  the  Matynshin  sbar,  and  on  both  sides  of 
hat  strait,  the  mountain  ranges  of  Novaya  Zemlya  rise  in  series  of  bold 
nd  lofty  peaks,  snow-olad  and  entwined  by  glaoiers.  Through  this 
Ipine  region  passes  a  narrow  but  deep  channel  conneoting  the  waters 
■f  the  Barents  and  Kara  seas,  and  separating  the    island   of  Novaya 


lemlya  from  the  north  islanil,  which  has  been  very  appropriately 
<amed  Lutke  Land  for  its  southern  part,  and  Barents  Land  for  its 
lorthem  half.  We  entered  the  Matyushin  shar  on  the  evening  of  July 
6,  and  anchored  in  Cairn  bay.  The  night  was  gloomy,  and  the  moun- 
uns  were  shrouded  in  mist.  At  the  head  of  this  bay  we  were  surprised 
D  Bee  a  couple  of  good  houses  and  signs  of  a  permanent  settlement. 

Very  soon  after  we  dropped  anchor,  the  headman  of  the  settlement, 
.  Bamoyed,  and  half  a  dozen  men  and  boys  came  off  to  interview  us. 
Vb  found  the  chief  man  extremely  intelligent.  He  was  dressed  in  a 
oarse  oloth  great-coat,  and  wore  a  Bnssian  deooration ;  his  followers 
rare  olad  in  the  ordinary  Samoyed  dress. 

Betuming  with  them  on  shore,  we  were  assailed  as  usual  by  a  pack 
<f  hungry  curs,  but  the  ladies  and  children  rushed  out  from  the  house 
xmed  with  sticks,  and  belaboured  the  poor  brutes  into  the  semblance  of 
;ood  behaviour;  one  or  two  sulky  ones  were  tied  up  in  a  trice,  and  in  a 
ew  minutes  amicable  relations  existed  between  us  and  the  dogs. 

The  larger  of  the  two  houses  at  Cairn  bay  is  an  excellent  one,  built 
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of  logs  brought  from  Eussia,  and  boarded  over  in  front.  A  staiicase 
leads  lip  to  the  door,  which  opens  into  an  entrance  hall,  beyond  that  a 
nice  room  with  glazsed  windows,  and  a  large  well-built  briok-and-tile 
stove.  A  sloping  bed  of  planks  occupied  one  side  of  the  room,  which 
was  lined  with  pine  boards.  On  the  walls  hung  an  Ikon,  coloured 
prints,  and  photographs.  Everything  was  scrupulously  clean.  In  a 
few  minutes  the  kind  mistress  placed  on  the  table  an  immense  dish  of 
raw  chopped  fish  and  brown  bread,  which  our  Norwegian  companions 
discussed  with  great  zest.  As  Mr.  Pearson  and  I  did  not  join,  we  were 
«aoh  handed  a  fine  Salmo  alpinuSf  a  most  delicious  red-fleshed  char,  to 
take  away  with  us. 

Our  host  informed  us  that  this  year  the  ice  opened  in  the  strait  in  May, 
an  unparalleled  event  in  the  experience  of  the  Samoyeds ;  that  he  and 
his  family  had  wintered  the  last  three  years  at  Cairn  bay ;  that  he  had 
been  nine  oonseoutive  years  in  Novaya  Zemlya.  The  winters  were 
undoubtedly  long  and  cold,  but  that  the  hunting  of  ice-bears  during  the 
periods  of  moonlight  was  most  enjoyable.  He  and  his  men  had  killed 
thirty-nine  ice-bears  during  the  past  winter.  A  week  before  our  arrival 
the  Russian  trading  steamer  had  called  in  and  taken  the  skins  away. 
I  inquired  what  price  he  was  given  for  them,  but  he  could  not  say  until 
the  accounts  came  back  from  Eiissia.  He  had  been  credited  with  fifty- 
three  roubles  a  skin  for  the  ice-bears  he  had  sold  the  year  before.  He 
told  us,  also,  that  year  by  year  animals  were  getting  scarcer,  and  that 
the  Samoyeds  had  to  keep  pushing  their  hunting-stations  farther  north. 
He  was  just  on  the  point  of  despatching  a  party  of  his  men,  who  would 
winter  at  Admiralty  })enin6ula  for  the  purpose  of  hunting. 

We  left  Cairn  harbour  the  following  day,  and  steamed  through  this 
wonderful  Matyushin  shar  to  the  eastward.  The  weather  was  perfect, 
and  we  were  lost  in  admiration  of  the  superb  scenery  through  which  we 
passed.  I  have  seen  it  stated  that  the  towering  precipices  on  either  side 
of  this  strait  crowd  together  and  form  a  narrow  gulf,  with  only  a  streak 
of  sky  visible  between  the  frowning  masses.  This  is  an  exaggeration, 
but  all  the  same  the  reality  is  very  grand.  Nowhere  is  this  strait  2  miles 
wide,  and  in  some  places  it  contracts  to  a  quarter  of  a  mile;  seldom 
is  there  any  stretch  where  the  water  is  not  lost  to  view  by  the  closing 
in  of  the  headlands,  and  one  appears  to  be  passing  through  a  series  of 
lakes  surrounded  by  lofty  mountains  and  overhanging  precipices.  Many 
glaciers  pour  down  from  the  mountains  almost  to  the  water's  edge,  but 
I  do  not  think  that  a  single  one  actually  discharges  into  the  sea  in  the 
whole  length  of  the  strait.  In  the  afternoon  we  steamed  into  Belusha 
bay,  on  the  north  side  of  the  strait,  towards  the  eastern  or  Kara  sea 
entrance,  and  anchored  in  Seal  bay,  a  most  perfect  and  snug  little  cove, 
so  small  that  we  had  to  moor  the  ship,  there  being  no  room  for  her 
to  swing,  and  with  an  entrance  between  two  flat  gravel  spits  just 
large  enough  to  admit  our  ship;  inside  we  got  3.^  fathoms.     As  far  as 
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pToteotion  from  the  sea  or  floating  ice  is  concerned,  we  might  have  been 
in  a  dock. 

We  remained  in  Seal  bay  from  July  27  till  August  5.  During  this 
time  the  weather  on  the  whole  was  very  good,  though  on  one  occasion 
it  blew  with  great  fury  for  some  hours  over  our  anchorage.  This  fierce 
wind  was,  I  believe,  strictly  local.  Originatiug  in  the  lofty  snow  and 
ice-covered  interior,  it  came  tearing  down  Belusha  bay  like  a  draught 
through  a  funnel.  Apparently  this  tempest  did  not  extend  to  any 
width,  for  whilst  the  entrance  to  the  bay  was  lashed  into  foam,  the 
straits  both  east  and  west  were  comparatively  tranquil.  The  tide  flows 
from  the  Kara,  and  the  rise  and  fall  in  Seal  bay  at  neap  is  about  2  feet. 
A  great  amount  of  Siberian  driftwood  is  stranded  on  the  shores  of 
Belusha  bay. 

We  made  almost  daily  excursions  in  the  steam-launch  to  various 
points  on  both  sides  of  the  Matyushin  shar,  and  took  long  walks  into 
the  interior,  but  time  will  not  permit  me  to  give  even  a  slight  account 
of  these  pleasant  expeditious.  We  botanized,  studied  the  geology  of 
those  parts,  collected  the  birds,  and  made  many  observations,  the  results 
of  which  will  be  published  in  the  future.  Perhaps  the  most  interesting 
series  of  facts  I  have  to  record  are  the  universal  proofs  of  the  secular 
elevation  of  these  lands.  Around  Belusha  bay  stretch  vast  lines  of  old 
-sea  margins.  The  highest  I  could  locate  there  with  absolute  certainty 
was  600  feet  above  present  sea-level.  In  places  where  streams  had  cut 
through  at  that  altitude,  I  found  sections  replete  with  the  shells  of  Mya 
truncata  and  Saxicava  arctica,  then,  as  now,  the  commonest  mollusk  of 
these  arctic  seas.  Equally  sij^nificant  of  the  marine  origin  of  these  beds 
is  the  presence  of  the  tests  of  foraminifera  of  the  same  species  as  now 
abound  in  the  surrounding  seas.  Mr.  Joseph  Wright,  our  greatest 
living  authority  on  the  subject,  and  who  has  taken  in  hand  the  investiga- 
tion of  the  samples  I  brought  back,  writes  me  that  a  specimen  of  clay 
weighing  3  oz.  troy,  that  I  took  from  a  shell  bed  at  an  elevation  of  300 
feet  in  the  neighbourhood  of  Belusha  bay,  contained  between  two  and 
three  thousand  specimens  of  foraminifera  of  thirty-five  different  species ! 
Nor  are  signs  of  recent  elevation  confined  to  a  limit  of  500  feet,  for  I 
found  on  the  summits  of  mountains  800  feet  high,  erratic  boulders  of 
.granite  and  foreign  rocks,  the  presence  of  which  I  cannot  refer  to  the 
action  of  terrene,  but  to  floating  ice.  These  marine  terraces  likewise 
fringe  the  shore-line  of  to-day,  a  very  notable  one  about  100  feet  in 
height  girdling  the  entire  east  side  of  Belusha  bay.  Subsequent  stream- 
•erosion  has  in  some  places  effected  great  denudation,  but  outliers  in  the 
shape  of  rounded  isolated  hills,  which  remind  one  of  eskers,  are  common 
enough.  One  of  these  has  been  dignified  by  von  Heuglin  in  his  chart  * 
of  Belusha  bay  as  Albert  peak. 


♦  Special  plan,  Chart  No.  318,  publiahed  May,  1872  (Hydrographical  Office,  Wosh- 
ingtoD,  D.C.). 
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Can  it  be  that  this  comparatively  recent  emergence  from  the  sea,  of 
the  Bussian  tundra  bordering  the  arctio  ocean,  of  Waigats,  of  Novaya 
Zemlya,  of  Lutke  and  Barents  Lands,  has  caused  the  withdrawal  of  the 
glacial  period  from  Lapland,  Scandinavia,  and  possibly  Great  Britain? 
This  is  certainly  a  startling  theory  for  me  to  advance.  But  I  found 
evidences  which  seem  to  me  convincing,  that  the  Eussian  tundra  border- 
ing the  arctic  sea,  Waigats,  Novaya  Zemlya,  and  the  North  island  were 
submerged  in  post-pliocene  times  1000  feet  below  their  level  of  to-day. 
This  submergence  must  have  permitted  the  ice  of  the  eastern  arotio 
seas  to  press  down  on  Lapland  and  Scandinavia.  What  was  the  decrease 
at  the  shore-line  in  the  mean  annual  temperature  of  Lapland  and  North 
Scandinavia  under  those  conditions,  is  a  matter  for  calculation,  but  it 
must  have  been  very  great. 

Then  came  the  secular  upheaval  of  the  lands  I  have  mentioned,  to  a 
height  of  1000  feet,  and  a  nearly  continuous  breakwater  of  600  to  700- 
miles  long  was  raised,  running  nearly  north  and  south  into  the  polar 
sea.  The  results  arising  from  this  interposition  of  land  we  can  see  for 
ourselves.  On  the  one  side  is  the  "  ice-cellar  "  of  the  Kara,  on  the  other 
the  comparatively  warm  waters  of  Barents  sea.  A  certain  amount  of 
the  Kara  sea  ice  now  pushes  through  the  straits  of  Yugor  and  the  Kara 
strait,  but  this  volume  of  ice  has  little  effect  in  lowering  the  tempera- 
ture of  the  waters  of  Barents  sea.  How  different  would  be  the  resoli 
if  the  stupendous  accumulation  of  ice,  which  is  now  fended  off  by  Waigats- 
and  Novaya  Zemlya,  was  pressed  upon  the  shores  of  Lapland  and  North 
Norway !  It  would  be  an  ice-drift  equalling,  if  not  exceeding  in  magni- 
tude, the  great  polar  drift  which,  sweeping  down  the  east  coast  of 
Greenland,  glaciates  that  island-continent,  to  nearly  the  same  parallel 
as  the  Shetlands.  This  question,  however,  if  it  were  dealt  with  in 
detail,  would  lead  us  rather  beyond  the  science  of  geography,  and  I  have 
discussed  it  fully  in  a  paper  which  I  hope  to  read  in  a  few  weeks'  time 
before  the  Geological  Society  of  London. 

I  think  it  ought  to  be  mentioned  that  one  of  our  excursions  was  to 
a  bay  on  the  south  side  of  Matyushin  shar,  immediately  west  of  Gubin 
bay,  into  which  runs  a  stream  marked  in  charts  under  the  name  of 
Farassowa.  The  sides  of  the  mountains  on  both  flanks  of  this  valley 
are  largely  composed  of  iron  ore  for  a  thickness  of  some  hundreds  of  feet^ 
The  bottom  of  the  valley  is  fllled  with  fragments  that  have  been  washed 
down  or  fallen.  I  also  obtained  traces  of  copper  ore.  This  valley  is 
well  worthy  the  attention  of  a  Bussian  mineralogist. 

We  did  not  realize,  until  near  the  close  of  our  stay  in  Seal  bay,  that 
this  was  the  same  Seal  bay  where  the  celebrated  Bussian  explorer 
Bosmyssloff  passed  the  winter  of  1768-69,  and  but  for  a  fortuitous  dis« 
covery  of  some  graves,  we  should  have  left  the  place  oblivious  of  the 
fact.  Those  who  are  acquainted  with  the  history  of  Bussian  scientilic 
discovery  in   Novaya  Zemlya,  may  remember  that  when  Bosmysslc^ 
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letermined  to  winter,  bis  resouTces  were  so  inadequate,  and  hie  means 
>f  bonsing  his  party  so  limited,  that  he  dirided  it,  one  portion  nnder  the 
lilot  Gnbin  settling  at  Cape  Wood  (Drowanoi  Uyss),  on  the  south  side 
)f  the  channel,  and  be  himself  and  the  rest  of  hia  men  putting  np  their 
iint  in  Seal  bay.  The  mins  of  Gubin's  but  on  Cape  Wood  are  still  quite 
mxignizable,  and  the  remaine  of  bears'  bones,  crumbling  and  liohen- 
K>Tered,  are  strewed  around.  Lately  (1880)  the  Bussiana  have  erected 
it  this  spot  a  wooden  croes  with  an  inscription,  to  commemorate  the 
wintering  of  Rosmyssloff's  party.  Whilst  examining  the  rooky 
Jiomontory  that  forms  the  western  side  of  Seal  bay,  we  oame  upon  a 
iaim  of  large  stones  inside  of  it  was  a  ooEBn.  Some  of  the  stones  had 
'alien  down  and  bulged  in  the  lid;  we  removed  these,  and  inside  lay 


be  perfect  skeleton  of  a  very  tall  man.  The  cofGn  bad  been  made  with 
nnoh  labour  out  of  hewn  boards,  probably  from  driftwood.  The  care 
vhich  had  been  taken  in  the  burial  showed  that  it  must  be  that  of  a  person 
if  some  importance,  for  close  by  was  another  skeleton  simply  covered 
iver  with  a  oaim  ;  a  further  search  showed  five  more  graves  of  the  same 
lesoription.  Then  we  felt  sure  that  these  graves  must  have  some  con- 
leotion  with  the  ruins  of  a  Ruistan  but  built  on  the  gravel  spit  imme- 
liately  below.  And  it  dawned  on  us  that  RosmysBlofTs  party  lost  seven 
>f  their  number,  and  that  the  second  in  command,  the  pilot  Tsohirakin, 
lied  after  great  suffering  on  November  17,  1768.  We  therefore  feel 
olerably  sure  that  the  skeleton  of  the  tall  man  in  the  coffin  is  that  of 
he  pilot.  But  at  some  little  distance  from  the  grave  a  portion  of  an 
ssoribed  head'board  was  found  lying  among  the  rocks,  which  wa 
minght  away,  and  if  decipherable  will  settle  the  point.  Then  we 
needed  the  lid,  re-covered  the  coffin  and  re-built  the  cairn,  placing 
;reat  stones  as  supports  across  the  side  walls  to  protect  the  coffin,  and 
'eared  up  a  cairn,  so  that  the  pilot's  remains  may  rest  undisturbed  by 
be  elements  for  centuries  to  come.  The  ruins  of  BoemyssloS'B  hut 
itand  on  the  flat  stretch  of  shingle  at  the  entranoe  to  Seal  bay,  about  2 
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feet  above  high-water  mark,  and  some  50  yards  from  the  shoie.  The 
Toof,  which  had  been  made  of  logs  simply  laid  aoross  the  side-walls  and 
covered  over  with  shingle,  had  fallen  in;  the  timbers  have  nearly 
mouldered  away.  The  foundations  of  the  hnt  are  easily  traced— only 
two  rooms  leading  the  one  into  the  other,  the  larger  14  by  14  feet,  the 
outer  12  by  12  feet;  the  brick  stove  was  built  in  the  larger  room. 
After  shovelling  out  the  gravel  and  coming  to  the  floor  of  the  hnt,  we 
came  across  many  articles  that  had  been  left  by  these  Bnssians ;  some 
of  them  we  brought  away. 

We  left  Seal  bay  on  August  5,  and  entered  the  Kara  sea.   The  weather 
was  most  beautiful,  a  light  easterly  wind,  and  a  long  rolling  swell; 
temperature  45°  to  50°.    The  height  of  the  land  rapidly  decreases  from 
Belusba  bay  to  the  eastern  exit  of  Maty  ushin  shar.   Both  sides  of  the  Btraits 
are  faced  with  lines  of  old  sea  margins.     These  stupendous  terraces  rise 
tier  upon  tier  to  a  height  of  probably  600  feet ;  the  slope  of  each  tenaoe 
may  be  100  feet;  the  angles  and  slopes  are  so  sharply  defined  that  they 
look  as  if  they  might  be  Cyclopean  lines  of  fortifications.   These  temces 
are  splendidly  exhibited  on  Myss  Wychodnoy  (Cape  Exit),  the  nordiem 
extremity  of  the  eastern  entrance  to  the  Matyushin  shar.     It  wtm  tnat 
this  point,  on  April  8,  1835,  that  Ziwolka,  the  able  lieutensiit  of  the 
celebrated  Pachtussoff,  started  on  his  sledge  journey  to  explore  the  esiteni 
coast  of  Lutke  Land.     Taking  provisions  with  them  on  their  dedges 
for  a  month,  they  pushed  northward  over  the  billowy  shore-ice.    Tliey 
passed  several  bays,  which  the  party  had  not  time  to  explore^  bat  which 
Ziwolka  named  in  the  following  order:    Cancrin  bay,  Unknown  hay 
(Saliw  Nesnaemy),  and  Bear  bay  (Saliw  Madweshji).     On  April  24  the 
party  reached  Flotow  peninsula,  round  Five  Finger  cape  (Myss  pitj 
Falizow).   Here  the  loosening  of  the  ice  to  the  north,  and  their  pnmsioiiB 
running  short,  compelled  them  to  return.     Ziwolka  there  erected  *  cross 
out  of  driftwood  with   the  inscription,   "This  cross  was  erected  by 
Ziwolka,  captain  of  the  company  who  penetrated  thus  far  through  the 
ice   oa   a  coast  survey,  April    24,  1835."    They  then  heat  a  retreat 
On  the  30th  he  reached  Cape  Wood  (Drowanoi  Myss);  on  May  6  he 
again   entered   Pachtussoff*s  winter  quarters  in  the  Matyushin   shar. 
That  indefatigable  explorer,  having  failed  in  the  summer  of  the  same 
year    to   circumnavigate   Novaya    Zembla    from    the   westward,   now 
determined  to  try  if  it  would  be  possible  to  reach  the  north  point  of 
Barents  land  by  the  east  coast.     For  this  purpose  he  sailed  eastward 
-through  the  Matyushin  shar  in  a  small  karbasse  with  a  surgeon  and 
five  sailors.     On  August  15,  1835,  he  reached  Cape  Wood,  worked  his 
way  through  the  drift-ice  to  the  east  entrance,  and  began  the  survey  of 
the  coast  to  the  north.     He  was  often  obliged  to  take  shelter  behind 
-stranded  icebergs,  jutting  spits  of  land,  and  in  inlets.     In  this  way  he 
succeeded  in  reaching  the  island  which  has  since  been  named  for  him 
Pachtussoff  island,   in  N.    lat.    7-i:°    24',    35   versts   beyoiftd    Ziwolka's 
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tttrema  point.  It  wae  impossible  to  push  further,  in  cousequeuce  of  the 
nutssea  of  ooaat  ioe.  So,  TetanuDg  on  Angust  28,  he  teaohed  the  mouth 
of  the  Matyashin  shar,  and  from  there  hia  winter  settlement. 

Soir  very  different  wore  our  experiences  this  past  snmmer  to  those 
of  Paolitusaoff  1  In  the  same  month  of  the  year  as  he  met  with  almost 
impenefralde  obstacles  from  the  ice  of  the  Kara  see,  we  were  steaming 
along  that  shore  in  waters  that  wonld  not  have  disgraced  the  Caribbean. 
Daring  the  evening  of  August  G  we  were  abreast  of  C'anorin  bay. 
Near  the  shore  the  land  is  a  low  flat  ttindra  rising  in  terraces  to  aOO 
or  600  feet ;  behind  are  the  lofty  interior  snow-clad  mountaioBi 
Angnst  6  ushered  in  as  beantifnl  a  day  as  the  preceding,  acd   we 


(Avn  ap^oiGfrapk  bg 


steamed  northward  within  a  mile  or  two  of  the  shore.  The  first  ice- 
bergs we  had  seen,  either  in  Barents  or  the  Kara  sea,  lay  grounded 
on  the  foul  ground  and  islets  and  reefs  at  the  entrance  of  Bear  bay. 
By  evening  we  reached  Pachtussoff  island,  and  anchored  on  its  western 
nde  in  5  fathoms  of  water,  about  a  quarter  of  a  mile  from  shore.  We 
soon  landed,  and  were  scouring  over  the  islands;  for,  though  it  is  put  on 
the  chart  as  one,  in  reality  there  are  several  ielands  close  together,  with 
narrow  and  deep  channels  between,  which  might  afford  safe  anchorage 
fant  for  the  risk  of  being  sealed  up  by  the  ice  of  the  Kara  sea.  The 
locks  of  the  island  are  hard  grey  limestone,  but  varying  to  yellow. 
The  strata  dip  at  a  high,  almost  vertical   angle   from  the  east  to 
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west.  There  are  fossil  organisms  in  much  of  the  grey  limestone — ^very 
imperfect,  however,  but  snfiBcient,  I  think,  to  be  determined.  I  put 
them  down  as  of  Silurian  age.  The  surface  geology  shows  the  usual 
characteristics  of  gradual  emergence,  in  the  shape  of  terraces  round  the 
bays,  and  on  the  slopes,  beds  of  marine  clay  with  shells,  and  erratic 
boulders.  Between  thirty  and  forty  species  of  flowering  plants  were 
gathered  on  these  desolate  islets.  There  is  a  conspicaons  cairn  placed 
on  the  most  western  of  the  islets,  at  an  elevation  of  130  feet.  We 
searched  it  for  a  record,  thinking  that  Pachtussoff  might  have  left  one 
there  in  1835.  Our  search  proved  fruitless,  but  we  carefully  restored 
the  cairn  and  placed  inside  of  it  a  notice  of  our  visit. 

From  the  highest  point  of  Pachtussoff  islands,  no  ice,  nor  any 
appearance  of  ice,  was  visible,  save  a  few  small  bergs.  The  next  day 
we  proceeded  up  the  fiord  that  runs  into  the  interior  directly  opposite 
Pachtussoff  island.  We  steamed  up  this  noble  indentation  for  a 
distance  of  about  12  miles,  until  we  got  within  a  quarter  of  a  mile  of 
the  glacier  at  its  end ;  we  sounded  there,  and  found  40  fathoms.  The 
sea-ice  had  entirely  cleared  out  of  the  fiord,  but  over  its  blue  surface 
were  scattered  huge  blocks  of  glacier  ice,  and  bergs  of  considerable  size 
were  stranded  at  many  points.  Mr.  Pearson  and  Mr.  Curtis,  on  landing, 
ascended  the  glacier  from  its  flank,  and  travelled  a  long  way  over  it, 
reaching  an  elevation  of  650  feet.  Down  its  centre  is  a  medial  moraine, 
in  which  occur  most  perfectly  rounded  water- worn  stones.  In  company 
with  one  of  the  crew,  Daniel  Johannssen,  who  generally  attended  me 
in  my  walks,  we  ascended  one  of  the  hills  that  bordered  the  south  side 
of  the  glacier.  We  found  it  a  somewhat  arduous  climb,  which  took  us 
over  two  hours  to  accomplish.  We  reached  the  summit  at  midnight; 
the  temperature  was  40°,  and  we  threw  ourselves,  our  clothes  saturated 
with  perspiration,  on  the  ground.  I  had  forgotten  my  aneroid.  Daniel 
estimated  the  height  at  2000  feet.  I  think  1400  feet  would  be  within 
the  mark.  Phanerogamic  vegetation  entirely  ceased  at  400  feet  from 
the  top,  and  is  replaced  by  a  rich  growth  of  lichens  and  mosses. 
Cardamine  hellidifolia  was  the  highest  growing  flowering  plant.  We 
were  well  repaid  for  our  climb,  as  we  looked  upon  a  scene  of  rare  beauty. 
The  sun  had  disappeared  behind  the  opposing  hills  that  form  the 
northern  side  of  the  fiord  and  hem  in  the  glacier.  They  rise  to  about 
the  same  altitude  as  that  on  which  we  stood,  and  for  miles  look  down 
upon  the  fiord,  almost  sheer  for  half  their  height,  then  as  very  steep 
screes  to  the  water's  edge.  Amber-tinted  fleecy  clouds  floated  in  the 
northward,  against  a  background  of  pale  cold  blue  sky,  so  charaoteristio 
of  polar  regions,  whilst  rosy  tints  tipped  the  mountain  tops  of  the 
interior.  Immediately  below  us  lay  the  glacier  some  3  miles  across, 
but  narrowing  to  about  a  mile  where  it  discharges.  Looking  inland, 
the  glacier  seemed  smooth,  but  at  the  contracted  outlet  it  was  greatly 
crevasscd  transversely. 
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To  seaward  the  Pachtussoff  islands  lay  like  a  network  of  reefs ;  and, 
looking  beyond  them,  the  Kara  sea  stretched  north,  east,  and  south 
without  a  sign  of  ioe,  save  a  few  stranded  bergs  along  the  coast.  About 
10  miles  inland  five  lofty  nunataks  rose  from  the  centre  of  the  glacier. 
They  are  black  in  colour,  though  streaked  with  patches  of  snow  or  ice. 
From  each  of  these  descended  moraines,  which,  coalescing,  formed  the 
great  medial  one.  Beyond  stretched,  as  far  as  our  range  of  vision,  the 
mer  de  glace,  broken  here  and  there  by  lofty  snow-clad  mountains,  but 
extending  inland  until  its  convex  horizon  merged  into  the  pale  blue  sky. 
I  think  we  may  safely  assume  that  the  interior  of  Lutke  land  and 
Barents  land  is  occupied  by  a  mer  de  glace.  As  this  grand  fiord  is  un- 
named on  the  charts,  and  we  were  the  first  to  explore  it,  we  desire  to 
give  to  it  the  name  of  Ziwolka,  in  remembrance  of  PachtussofiTs  able 
Heutenant ;  and  to  the  glacier  the  **  Ibis,"  in  compliment  to  our  brethren 
^f  the  British  Ornithological  Union. 

As  we  descended  the  hill,  we  saw  the  front  of  Ibis  glacier  calve. 
An  immense  mass  of  the  ice-cliff  fell  forward  from  a  line  of  crevasse 
into  the  water.  We  first  saw  a  portion  of  the  face  of  the  glacier  move, 
rock,  and  then  fall  forward,  then  clouds  of  vapour,  then  a  dull  roar 
as  of  thunder,  and  then  the  circling  waves  rolling  outwards.  Though 
several  great  masses  of  the  calf  remained  apparently  stranded  at  the 
edge  of  the  glacier,  yet  fragments  showing  as  large  as  big  cottages 
floated  away,  and  a  fan  of  these  ice-blocks  soon  spread  for  a  mile  or  so 
around. 

Our  voyage  had  been  so  pleasant,  and  the  weeks  had  passed  so 
swiftly,  that  it  was  hard  to  realize  that  the  limit  had  been  reached  for 
further  progress,  more  especially  as  there  would,  in  my  opinion,  have 
been  no  physical  obstacle  to  exploring  the  unknown  coast-line  from 
Pachtussoff  island  to  Barents  winter-quarters.  The  coal  left,  however, 
was  barely  sufficient  to  take  the  Laura  back  to  Tromso,  in  accordance 
"with  the  date  fixed  for  the  termination  of  the  charter  party. 

On  our  way  south  we  steamed  into  Bear  bay,  and  photographs  were 
"taken  of  the  glacier  at  its  head.  By  midday  of  August  9  we  were  back 
in  the  Matyushin  shar.  The  weather  continued  to  be  fine  and  warm ; 
we  literally  basked  on  deck  in  the  heat  of  the  sun.  Before  quitting 
ihe  strait,  the  ship  was  stopped  for  a  few  hours,  and  Mr.  Pearson 
4Moended  a  mountain  on  the  north  side  to  an  altitude  of  2000  feet,  from 
whence  a  series  of  photographic  views  were  obtained,  which  illustrate 
the  character  of  that  part  of  the  interior  of  the  south  and  north  islands. 
We  put  into  Cairn  harbour  to  say  good-bye  to  our  pleasant  Samoyed 
acquaintances.  Then  we  steamed  down  the  coast  to  Nameless  bay  to 
have  a  look  at  its  immense  rock-nurseries  of  the  arctic  loom  (  Uria  hruen- 
mchi).  These  wonderful  breeding-haunts,  with  their  countless  numbers, 
have  been  well  described  by  Admiral  Markham.*    He  tells  us  that  none 

*  *  A  Polar  Reoonnaissance,*  p.  151. 
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oi  the  **  loomeries  *'  that  he  has  visited  in  Greenland  and  other  parts  of 
the  aretio  regions  ean  be  compared  with  those  of  Nameless  bay.  I  qnite- 
agree  with  him.  But  it  was  early  in  the  season  when  he  visited  the 
place,  and  the  birds  were  sitting  on  their  eggs.  As  we  saw  the  difis 
later  in  the  year,  when  the  entire  progeny  had  hatched  out  as  well,  and 
the  mjriads  of  the  rising  generation  were  huddled  together  along  with 
their  parents  on  the  ledges,  it  is  tmly  a  wonderful  sight  which  baffles 
description.  We  killed  sufficient  of  the  birds  to  supply  our  crew  with 
ample  fresh  food  for  the  return  voyage  to  Norway,  and  on  the  evening 
of  August  12  we  left  the  shores  of  Novaya  Zemlya,  and  set  a  course  for 
Yardo.  Though  the  primary  object  of  the  expedition  had  failed^  namely, 
to  land  on  and  investigate  the  great  Samojed  tundra,  yet  the  alternative 
trip  had  turned  out  most  interesting  and  delightful.  We  had  a  splendid 
run  across  Barents  sea  to  Tardo,  where  we  called  for  our  letters,  and 
then  on  to  Tromso,  which  we  reached  on  August  20.  There  we  took 
the  mail  steamer  to  Bergen,  reaching  Hull  on  the  30th. 

A  few  words  as  to  the  scientific  results  of  the  voyage. 

The  ornithology  of  Waigats,  Novaya  Zemlya,  and  the  North  island 
is,  I  think  now,  practically  worked  out.  The  results  of  our  observatioDS,. 
along  with  those  of  our  predecessors,  have  been  embodied  in  a  paper  by 
Mr.  Pearson,  which  will  shortly  be  published  in  the  Ihis. 

The  botanical  collections  are  satisfactory.  They  embrace  at  least 
three-quarters  of  the  phanerogamic  flora  already  recorded  from  the  Novaya 
Zemlya  group  of  islands,  and  I  have  added  several  interesting  plants 
to  those  already  observed  there.  But  by  far  the  most  important  dis- 
covery was  my  finding  what  has  hitherto  been  considered  the  rarest 
and  most  inaccessible  of  flowering  plants,  growing  in  the  greatest  pro- 
fusion both  in  Novaya  Zemlya  and  Lutke  Land.  The  localities  where 
this  beautiful  little  grass,  Pleuropogon  Sahinii,  has  been  obtained  were 
recently  enumerated  by  Mr.  Fisher,  the  botanist  to  the  Jackson-Harms- 
worth  expedition,  before  this  Society.*  I  may  say  that  von  Baer  found 
it  in  Novaya  Zemlya  in  1837.  Prof.  Aagard,  who  took  part  in  von 
Heuglin*s  expedition  to  the  same  island  in  1871,  brought  back  a  single 
example ;  and  in  later  years  a  few  specimens  have  been  found  there  by 
Bussian  explorers.  Now  I  have  to  tell  you  that  I  found  this  plant 
growing  abundantly  at  Belusha  bay  of  South  Goose  land,  at  Nameless 
bay,  and  in  every  valley  I  vibited  on  both  sides  of  the  Matyushin  shar. 
Silver  bay,  and  many  other  localities.  In  the  neighbourhood  of  Belusha 
bay  of  Lutke  Land,  I  found  it  in  great  quantities  around  meres  and  over 
wide  areas  of  wet  ground,  to  an  elevation  of  700  feet.  I  consider  it  to* 
be  the  commonest  grass  of  Novaya  Zemlya  and  Lutke  land. 

The  examination  and  description  of  the  large  series  of  rocks  that  I 
collected  at  each  locality  visited  has  most  kindly  been  undertaken  by 


*  Geographical  Journal,  vol.  viii.  p.  560. 
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Yrot.  Bonney,  and  his  report  will  undoubtedly  largely  add  to  our  kcow- 
Mge  -of  the  rocks  composing  Dolgoi  island,  Waigats,  and  Novaya 
ZMilya.  In  stratigraphical  geology  a  not  unimportant  fact  brought 
lo  light  is  the  knowledge  that  on  the  eastern  shore  of  Lntke  land,  in  N. 
Ut.  74°  24',  there  are  rooks  of  Silurian  age.  Since  writing  this  paper, 
I  have  obtained  from  Mr.  E.  T.  Newton,  f.b.s.,  who  has  been  so  good  as 
to  examine  the  fossils  I  brought  back  from  Waigats  and  Novaya  Zemlya, 
the  following  prelimioary  report :  "  The  series  of  fossils  from  Cape 
Oreben,  Waigats,  are  without  doubt  Upper  Silurian;  but  the  speci- 
mens from  Pachtussoff  island  are  not  so  certain.  I  think  that  in  all 
probability  they  also  are  Upper  Silurian,  but  as  there  is  a  possibility, 
according  to  Lindstrom,  of  some  of  Nordenskjold's  fossils  (i.e.  from  Cape 
Oreben)  being  from  passage  beds  between  Upper  Silurian  and  Devonian, 
there  is  just  the  same  possibility  with  yours ;  the  forms  of  Favosites 
and  Syringopora  not  being  distinctive." 

The  collections  of  insects,  marine  invertebrates,  and  soundings  have 
been  placed  in  the  hands  of  specialists.^ 


A  CRUISE  ON  THE  EAST  OF  SPITSBERGEN.t 

By  ARNOLD   PIKE. 

Towards  the  end  of  last  July,  after  a  quick  passage  from  Norway,  with- 
out seeing  ice,  we  steamed  up  Stor  fjord  on  the  east  coast  of  Spitsbergen. 
Stor  fjord  was  ice-free  except  for  a  small  quantity  of  broken-up  stuff  at 
the  north  end. 

Wishing  to  reach  the  east  coast  of  North-East  Land,  we  steamed 
through  Freeman's   straits.     At   the   east  end   some  large   floes  were 
drifting  about,  lanes  between  them  opening  and  shutting  very  quickly, 
so  we  returned  and  tried  Helis  sound.     Yiolent  currents  rush  through 
this  sound  at,  I  judge,  a  speed  of  ten  knots  per  hour.     After  steaming 
through  the  sound  we  found  much  open  water  to  the  eastward,  but 
there  was  enough  light  stuff  to  prevent  us  from  reaching  Kong  Earl's 
Land.     The  ice  was  fast   to  Cape  Mohn.     None  of  it  was  heavy  or 
badly  packed;  indeed,  it  seemed  to  be  mostly  ice  of  the  year.     With 
the   intention   of  returning   later,   we  steamed    up   Hinlopen   straits. 
Northerly  winds  had  been  and  were  prevalent,  but  we  were  not  pre- 
pared to  find  the  big  bays  on  the  east  side  of  the  straits  entirely  free  of 
ice ;  neither  was  there  any  ice  in  the  straits.     Old  walrus-hunters  said 
Lhey  had  not  seen  the  like  before.     Curiously  enough  there  was  also 
much  open  water  along  the  north  coast,  and  we  reached  Charles  XII. 
island  with  but  little  difficulty.   North  of  this  jwint  there  was  some  heavy 
ce,  apparently  tight,  but  to  the  eastward  it  was  lighter,  and  evidently 

*  For  discussion,  see  p.  370. 
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meltiDg  Dp,  although  it  was  not  poBsible  to  reaclt  O^n 
Leigh  Smith.    A  few  days  later,  in  the  middle  of  Attgsft, 
nsTeral  walrus  sloops  ronoded  the  cape  and  reaohed  Gnat 
island.  In  themean  time  we  had  returned  down  Hinlopea 
straits  and  stood  towards  Swedish  foreland  ia  an  ioe-&ee 
sea.    Off  the  north  coast  of  this  group  of  ielanda  there 
was  a   great  deal  of  floe-ice.     We  worked  som«  way 
northward  throngh  it,  hoping  to  reaoh  White  island,  but 
ia  the  continued  (hick  weather  we  could  not  find  ft  way 
between  the  floes ;  nor  oonld  we  find,  in  the  fog,  a  high 
island  whioh  we  reckoned  to  have  seen  in  an  east-north- 
easterly direction  from  the  north  end  of  Bremer  sound. 
We  then  worked  through  loose  ice  about  35  miles  east  by 
north  of  the  cast  point  of  Kong  Karl's  Land,  still  in  the 
fog.     From  here  we  drifted  back  with  the  ioe  before  a 
strong  easterly  gale,  and  with  a  westerly  current,  to  a 
rather  low  islaod  off  the  oast  point.     This  inland,  which 
is  not  marked  on  the  charts,  is  about  8  miles  in  length, 
z    and  lies    immediately  east  of  Abel  island.     It  is  appa- 
g    rently  basaltic  aud  quite  barren.    Without  a  reokouing, 
■^    in  the  fog,  we  took  this  to  be  one  of  the  islands  repeated 
I    to   have  been   seen   by  Andreasaen   and  Johanneaen  in 
^    1884,  but  which  we  afterwards  found  do  not  exist. 
B  Next  day,  August  20,  the  weather  became  clearer, 

"  and  we  steamed  along  the  south  coast  of  Kong  Earl. 
§  From  the  east  point  the  cliffs  are  from  50  to  100  feet. 
Behind  them  is  a  basaltic  plain  3  or  4  miles  in  length, 
covered  with  small  lakes  and  tarns.  The  laud  then  rises 
in  a  rounded  hill  800  to  1000  feet  high,  and  sinks  again 
to  a  low  isthmus  and  plain,  at  the  western  extremity  of 
which  is  the  high  land  and  a  detached  table-topped 
mountain  at  the  west  end  of  the  island.  The  shape  of 
the  island  is  roughly  a  figure  of  eight,  the  eastern  loop 
being  much  the  smaller.  Wa  landed  in  the  big  bay  on  the 
west  of  Tommemaes — as  it  was  necessary  to  refor  to  this 
bay  afterwards,  we  called  it  Yictoria  bay — and  oroased  the 
narrowest  part  of  the  isthmus,  a  little  upwards  of  a  mile, 
to  the  sea  on  the  north  coast  of  the  island.  There  was 
no  snow  ashore,  except  on  a  small  ice-cap  on  the  slope 
of  the  above-mentioned  hill,  and  on  a  small  glacier  on 
the  sea-slope.  The  land  rose  sharply  in  what  looked  like 
well-marked  raised  sea-beaches,  which  did  not,  however, 
seem  continuous.  They  were  of  round,  sea- worn,  basaltic 
pebbles.  I  did  not  count  them,  but  we  crossed  probably 
a  dozen  before  reaching  the  soBiniit.  Some  of  the  beaches 
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were  composed  eutireljr  of  very  email  pebbles,  and  othera  of  mnch  larger 
pebbl««,  u  if  tbey  had  been  exposed  to  tbe  action  of  the  sea  for  widely 
differing  spaoes  of  time.  It  would  soem  that  heavy  seas  most  have 
wished,  and  probably  do  wash,  this  coast.    The  hill  to  the  eastward 


was  of  the  same  rock— I  think,  dolomite— of  which  the  whole  island 
■eems  composed.  The  highest  point  where  we  crossed  was  from  150 
to  200  feet  above  sea-level,  and  there  were  pieces  of  driftwood  all  the 


way  to  the  summit.  Those  tieaiar  the  sea  were  not  so  decayed  as  those 
higher  np.  I  do  not  think  that  they  had  been  pushed  up  by  ice,  but 
that  the  land  is  rising.  We  saw  no  soil  or  vegetation.  Between  the 
foot  of  the  above  bill  and  the  sea  there  is  a  little  moss,  aud  ou  the 
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Itill  itself  a  few  lichens  uid  scattered  reindeer  moss,  but  that  is  all. 
We  saw  no  reindeer  sign  on  this  island,  bnt  a  great  number  of  beats. 
There  was  so  little  ice  at  sea  that  the  bears  seemed  to  have  taken  up 
their  quarters  ashore.  A  small  glacier  or  ioe-foot  along  the  coast  wm 
pitted  with  lairs,  and  others  had  dug  holes  in  a  snow-patch  near  the 
SDmmit  of  the  hill.  We  killed  many.  They  were  all  in  fair  oondili(». 
Birds  were  very  scaroe — a  few  glaucous  gulls  only.  I  afterwards  saw 
one  flock  of  snow-buntingB. 

After  cruising  amongst  some  light  loose  ice  off  the  south  coast  of 
Swedish  foreland,  we  stood  in  and  landed  on  Cape  WeisBenfela,  a  man 
of  colamnar  basalt  about  100  feet  high.    Eittiwakes  and  ivory  guUt 


were  nesting  together  on  it,  and  a  few  Mandts  guillemots.  It  is  con- 
nected by  a  stretch  of  yellow  sea-sand  with  a  high  flat-topped  cliff, 
which,  with  a  sea  frontage  of  about  4  miles,  terminates  at  Gape 
Hammerrest.  The  cliff  is  composed  of  what  seemed  to  be  well-defined 
horizontal  strata  of  shale  and  sandstone,  but  they  may  have  been 
simply  intrusive  sheets  of  a  basaltic  nature.  They  were  capped  with 
dolomite  or  hyperite.  We  did  not  land  there.  This  high  land  stratohes 
away,  level-topped,  to  the  north-west,  forming  the  backbone  of  the 
island — Swedish  foreland.  A  long  sandy  slope,  on  which  are  patobes 
of  moss  or  grass,  runs  from  this  backbone  to  form  the  western  shore  of 
Bremer  sound  at  this  end  of  the  island.  We  saw  a  quantity  of  big 
drirt  timber  on  this  slope.  On  the  summit  of  the  basalt  ridge,  say 
150  feet,  which  juts  out  to  form  Cape  Hammerfeet,  wo  found  old  whale 
bnnes,  mostly  very  much  decayed.  We  found  also  old  reindeer  horns, 
but  saw  no  beasts. 

Bremer  sound  is  here  about  12  or  14  miles  wide,  with  a  bad  ehoal. 
14  fathom  of  water,  in  mid-channel. 
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ObMTVstions  taken  with  aextant  and  artiGcial  horizon,  both  on  Cape 
Weisenfella  and  near  Tommemaee,  agreed  very  nearly  with  oar  poaition 
on  t))o  Admiralty  Chart. 

On  Aognat  23  we  worked  aboat  40  miles  in  a  north-easterly  direo- 
tkm  from  north-east  point  of  Kong  Earl's  Land,  through  eoattered  light 
ioe  in  thick  fog,  and  lay  all  night  in  D.B.  N.  79°,  E.  33°  25'.  Next 
morning,  August  24,  at  3  a.m.,  the  weather  was  quite  dear.  From 
the  mast-head  no  land  was  in  sight.  To  the  eastward  the  ioe,  althongh 
light  and  appareutly  rapidly  melting,  was  tight,  and  we  steamed  a 
■baight  tioane  back  to  Eong  Earl's  Land.    The  two  islands  which 


UllFAURE,   eWEDIBB   FOHELAITD,   FHOH 


were  supposed  to  lie  to  the  east  of  Kong  Earl's  Land  do  not  therefure 
exist.  I  feel  oonvinoed  that  the  mistake  arose  through  the  shape  of 
Kong  Earl's  Land  itself  which,  when  viewed  from  a  short  distance, 
appears  as  two,  or  from  some  points  of  view  as  three,  islands. 

We  then  steamed  up  through  Bremer  soand,  and  on  August  25 
found  the  ice  still  fast  to  Cape  Uohn,  and  etretohing  eastwards.  It 
was  light  floe-ice,  and  I  have  no  doubt  there  were  leads  throogh  it,  but 
there  waa  too  mnoh  fog  to  see  muoh,  and  we  did  not  waiL  After 
drifting  in  dense  fog  np  Hinlopen  straits  again,  we  returned  to  Eong 
Earl's  Land  and  oniiued  along  the  north  coast,  seeing  nothing  but 
broken  up  bay  ioe.  On  Angnst  28  I  climbed  about  500  feet  np  the  hill 
at  the  east  end  of  Eong  Earl.  Light  broken  ice  was  scattered  over  the 
se*  in  north,  east,  and  south,  but  there  was  mostly  open  water.  When 
we  left  on  August  30,  the  ice  to  the  south  had  become  jammed  together 
by  a  slight  breeze,  and  we  could  not  work  through  it  either  to  the  west 
or  east.  We  therefore  went  northwards,  and  cleared  it  on  the  31st  when 
aboat  12  miles  south-west  by  west  from  Haarfagrehaugen,  the  north- 
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west  point  of  Swedish  foreland.  We  made  the  month  of  Fieemans 
straits,  and  steamed  down  the  east  ooast  of  Edge  island  in  clear  weather 
on  September  1  without  seeing  ice  except  the  nsnal  flat-topped  bergs, 
hundreds  of  which  were  aground  there.  Not  being  able  to  find  any 
ice,  we  took  a  departure  from  South  Cape  on  September  3. 

It  is  hard  to  say  what  has  become  of  the  heavy  old  po)ar  pack  this 
year.  Strong  northerly  winds  prevailed  during  the  spring  and  summer, 
and  one  would  have  expected  to  find  heavy  ice  jammed  tight  to  the 
north  coast  and  north  of  Kong  Earl's  Land.  Duriug  the  whole  voyage, 
however,  we  saw  no  old  pack,. although  there  seemed  to  be  some  heavy 
ice  beyond  Charles  XII.  island.  The  sea  to  the  eastward  of  Hope 
island,  accordiug  to  the  accounts  of  the  walrus-hunters,  was  also  re- 
markably free  from  ice,  and  the  teipperature  of  the  water  much  higher 
than  usual.  There  was  not  much  ice  last  year  when  my  vessel,  the 
Vicioria,  also  visited  Kong  Earl's  Land,  but  this  3  ear  there  was  still 
less,  and  unless  the  old  pack  appears  from  '*  somewhere  "  this  winter, 
there  will  be  nothing  but  **  year's  ice  "  to  prevent  a  man  from  going 
where  he  wishes  to  on  th*^  east  coast  of  Spitsbergen  next  summer. 

In  opening  the  meeting,  the  Pbesidekt  said :  We  have  with  us  this  evening  a 
number  of  arctic  navigators,  from  some  of  whom  we  hope  to  hear  very  InterestiDg 
accounts  of  their  experiences  and  the  work  they  have  done.  Eepechdly  .we  have 
here  an  old  friend,  Colonel  Feilden,  who  is  going  tp  read  a  paper  on  his  summer 
cruise  in  Novaya  Zemlya,  and  tell  us  of  the  remarkable  condition  of  the  ice  in  that 
part  of  the  arctic  regions  during  the  last  season.  I  will  now  call  upon  my  old  mess- 
mate, Colonel  Feildeo,  to  read  bis  paper. 

After  the  reading  of  the  papers,  the  President  said  :  There  are  several  distin- 
guisbed  arctic  officers  of  an  earlier  period  here,  and  several  eminent  naturalists. 
Quite  possibly  some  of  them  may  wish  to  make  remarks  on  the  subjects  of  the 
papers  we  have  just  beard.  I  also  see  here  Lieut.  Peary.  I  should  particularly 
like  to  ask  bim  whether  be  would  kindly  tell  us  something  of  the  condition  of  the 
ice  this  year  in  Melville  bay  and  the  northern  parts  of  Baffin's  bay,  and  whether  his 
testimony  agrees  with  that  of  Ck)lonel  Feilden  and  Mr.  Pike  with  reference  to  the 
remarkable  character  of  the  season. 

Lieut.  Peart  :  Mr.  President,  I  had  hoped  to  come  here  to-night  as  a  listener 
rather  than  to  speak.  I  did  not  bave  the  (leasare  of  hearing  Colonel  Feilden'a 
paper  this  evening,  but  will  add  my  little  quota  to  the  information  in  regard  to  the 
character  of  the  ice  this  season  in  another  portion  of  the  arctic  regions.  I  found 
the  same  conditions  as  those  already  noted  by  the  distinguished  gentlemen  who 
have  preceded  me  this  evening.  We  sailed  close  to  the  Labrador  coast,  and  we  saw 
absolutely  none  of  the  usually  southerly  trending  stream  of  ice,  which  has  been 
there  in  every  previous  summer  that  I  have  been  north,  all  along  the  coasts  I 
found  no  ice  on  crossing  Hudson  strait.  We  crossed  the  mouth  of  Cumberland 
sound  in  a  fog,  and  off  Cape  Walsingbam  we  barely  touched  a  limited  stream,  hot 
by  making  a  detour  of  5  miles  we  rounded  it,  and  then  bore  away  to  the  Qieenland 
coast,  and  followed  that  up  to  Disco,  across  Wagiat  strait,  touched  at  Uppemavik, 
and  it  was  then  clear  up  to  the  peninsula,  at  the  northern  end  of  which  is  the 
Devil's  Thumb.  In  trying  to  get  across  Melville  bay  we  were  obliged  to  clear  some 
icebergs,  but  no  crushed  ice ;  after  that  we  encountered  no  field-ice  until  we  struck 
the  northern  shore  of  Melville  bay,  about  35  miles  east  of  Cape  York.     We  forced 
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our  way  through  the  glacier  debris^  out  by  the  headland,  and  back  to  the  meteorite 
island  directly  inside  the  Busbland  island,  and  there  was  no  ice,  and  by  the  little 
island  off  Gape  Labric  there  was  no  ice.  There  we  encountered  a  severe  snowstorm ; 
it  was  snowing  so  thickly  that  we  could  not  see  the  length  of  our  ship — 150  feet. 
But  there  was  no  sign  of  pack-ice  anywhere  about  Gape  Sabine,  and  had  it  been 
clear  I  should  have  gone  on  north,  and  I  expect  I  could  have  reached  Gape  Bergotz, 
and  probably  have  tried  Kane  sound,  but  it  was  so  thick.  I  had  with  me  such  a 
scant  supply  of  coal  that  I  turned  back,  but  had  circumstances  permitted  it  I  feel 
tore  I  could  have  gone  forward.  Returning,  we  crossed  to  Gape  Walsingham, 
where  two  years  ago  I  was  hung  up  for  three  days  in  the  middle  of  September,  and 
kept  on  through  the  strait  of  Belle  isle  down  to  Sydney,  Cape  Breton,  without 
having  seen  one  piece  of  pack-ice.  Whether  this  means  there  was  no  ice  above 
there,  I  am  not  prepared  to  say.  My  own  opinion  is  that,  rather  than  take  that 
view  of  affairs,  I  should  be  inclined  to  think  that  the  heavy  arctic  ice  had  jammed 
somewhere,  and  that  the  ice  below  it  had  passed  away  to  the  southward.  As  a 
matter  of  fact,  very  heavy  arctic  ice  passed  down  the  Newfoundland  coast  early 
this  spring,  and  created  a  great  deal  of  trouble  with  the  whalers,  as  several  of  them 
were  injured  in  the  earliest  arctic  ice  any  of  them  had  seen.  I  don't  believe  there 
was  any  middle  pack  to  speak  of  in  Baffin's  bay.  The  summer  of  1894  was  just 
the  reverse  of  this ;  for  years  I  doubt  whether  there  was  so  much  or  so  heavy  ice 
as  in  1894.  In  1895  the  middle  pack  was  heavy,  but  there  was  little  or  no  ice 
south  of  that ;  but  1897  was  an  abnormal  season.  I  trust  these  remarks  may  be  of 
interest  in  connection  with  the  remarks  from  other  speakers. 

The  Pbesident  :  We  have  had  a  particularly  interesting  evening,  especially 

when  we  were  on  the  subject  of  the  remarkably  open  season  this  summer.    We 

have  heard  how  Mr.  Pearson  and  Colonel  Feilden  have  with  perfect  ease  passed 

through  the  Matyushin  shar,  and  might  have  proceeded  as  far  as  the  northern 

shore  of  Novaya  Zemlya  itself.    We  have  had  a  most  interesting  account  from 

Mr.  Pike  of  the  way  in  which  he  has  steamed  through  and  round  Wiche's  islands, 

and  we  have  heard  from  Lieut.  Peary  of  the  remarkable  conditions  in  Baffin's  bay. 

I  am  afraid  that  I  agree  with  Lieut.  Peary  that  the  cause  of  this  open  season  is 

a  jam  of  ice  in  £ome  narrow  parts  of  the  arctic  sea  to  the  northward.    I  presume, 

owing  to  certain  conditions  of  winds  and  currents,  the  ice  has  been  stopped  to  the 

northward,  and  I  should  hesitate  to  think  the  same  conditions  would  prevail  in 

the  following  year,  although  that  may  be  the  case.    We  have  to  thank  these 

gentlemen  for  the  interesting  accounts  they  have  given  of  the  condition  of  the  ice, 

and  we  have  especially  to  thank  Colonel  Feilden  fur  his  most  interesting  account  of 

the  Waigats  island,  and  of  the  flora  of  Novaya  Zemlya,  iUustrated  by  the  slides  he 

showed  us  of  the  flowering  plants  and  the  birds  nesting  among  them.    We  have  to 

thank  Mr.  Pike  for  his  paper,  and  we  have  particularly  to  thank  the  two  gentlemen 

who  served  in  the  Jackson- Harms  worth  expedition  for  their  investigations  of  the  flora 

and  geology  of  Franz  Josef  Land.*^  I  may  here  remark  that  Sir  Leopold  M'Glintock 

said  to  mo  the  other  day  that  the  gentlemen  who  composed  the  Jackson-Harms- 

worth  expedition  are  the  first  who  have  voluntarily  remained  for  three  winters  in 

the  arctic  regions.     The  Rosses  remained  there  for  four  winters,  McClure  and 

Collinson  for  three  winters,  but  that  was  compulsory.    Out  of  zeal  for  science  these 

gentlemen  remained  voluntarily  on  Franz  Josef  Land  for  three  winters.    You  will 

jdl,  I  am  sure,  pass  a  vote  of  thanks  by  acclamation  to  the  gentlemen  who  have 

addressed  us  this  evening,  to  Colonel  Feilden,  Mr.  Pike,  Dr.  Koettlitz,  Mr.  Fisher, 

and  to  Lieut.  Peary. 

*  For  reports  of  the  statements  by  Dr.  Koettlitz  and  Mr.  Fisher,  see  Oeographieal 
Journal,  vol.  xi.  pp.  132-135. 
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LAKE  RUDOLF.* 

By  H.  S.  H.  CAVENDISH. 

Betdrning  froui  a  two  years'  shooting  and  sight-seeing  trip  in 
South  Africa,  on  the  mail  steamer  from  the  Cape,  I  happened  i» 
see  a  nnmber  of  newspapers  and  magazines  in  which  there  was  a  great 
deal  of  information  about  Somaliland  and  the  vaiiouB  expeditioDB 
to  Lake  Budolf  and  its  neighbourhood.  It  occurred  to  me  that 
somebody  ought,  as  soon  as  possible,  to  explore  the  west  coast  of  Lake 
Budolf,  and  that,  as  no  Englishman  had  yet  attempted  exploration  in 
that  part  of  Africa,  it  was  high  time  for  British  travellers  to  bestir 
ihemselves  in  the  matter.  From  the  accounts  I  read,  it  seemed  that 
excellent  big-game  shooting  was  to  be  had,  and  the  idea  grew  upon  me, 
BO  that  by  the  time  I  arrived  at  Southampton  I  had  made  up  my  mind 
to  start  for  Lake  Budolf  as  soon  as  I  could  get  an  expedition  ready.  As 
I  arrived  home  in  June,  I  felt  that  the  sooner  I  started  the  more  likely 
I  should  be  to  hit  ofif  the  rainy  season  in  an  unexplored  district.  Thanks 
to  Lord  George  Hamilton's  kind  advice  and  help,  I  soon  had  every- 
thing ready,  and  sailed  for  Aden  at  the  end  of  August,  1896. 

When  I  got  to  Aden  I  found  I  had  only  thirty  lifles,  and  was  told  by 
Colonel  Ferris  that  it  was  absolutely  ridiculous  to  go  with  so  few.  The 
deficiency  was  kindly  supplied  by  General  Cummingham,  who  gave 
me  all  the  rifles  he  could  spare — about  another  thirty.  At  Aden  I 
found  a  registered  headman  who  had  been  with  Count  Teleki^  and 
he  recruited  the  number  of  men  I  wanted,  viz.  84.  Half  of  my 
troubles  during  the  journey  were  due  to  the  rascality  of  this  head- 
man, through  whose  dishonesty  I  had  to  pay  more  than  double  the  usual 
wages. 

I  bought  all  the  trade  goods  I  required  at  Aden,  being  badly 
swindled  over  the  transaction,  and  eventually  got  my  men  and  loads  across 
to  Berbera.  Just  before  leaving  Aden  I  had  the  good  fortune  to  meet 
Lieut.  H.  Andrew,  who  was  then  on  leave ;  after  a  short  oonversation- 
he  agreed  to  accompany  me,  and,  though  without  an  outfit,  he  started  at 
once,  hoping  to  pick  up  what  he  wanted  on  the  Somali  coast — as  he 
eventually  did.  I  wish,  before  proceeding  further,  to  express  my  thanks 
to  Lieut.  Andrew  for  kindly  allowing  me  to  use,  in  preparing  this  paper,, 
his  copious  notes  on  a  part  of  the  road  which  he  took  and  I  did  not. 
Captain  Merryweather,  a  resident  at  Berbera,  gave  me  great  assist- 
ance in  collecting  transport  animals,  though  for  several  reasons  I  had  to 
pay  pretty  heavily  for  camels,  and  even  then  could  not  get  good  ones. 


*  Bead  at  the  Royal  Geographical  Society,  Jonuary  31,  1898.    Map,  p.  464. 
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We  relieved  the  monotony  of  bargainiog  for  onr  transport  animals  by 
having  daily  shooting-matches.  At  one  of  these  the  breech-block  blew 
out  of  a  Lee-Metford,  and  the  rifle  burst,  slightly  wound  Id  g  Captain 
Henyweather.    The  accident  might  have  been  a  serious  one. 

Andrew  and  I  left  Berbera  on  September  5  with  a  party  of  forty 
men,  leaving  the  main  caravan  to  follow.  Three  weeks  afterwards 
the  whole  caravan  assembled  on  the  Silo  plain,  about  150  miles  from 
the  coast,  and  this  point  may  be  said  to  have  been  virtually  the 
starting-point  of  the  expedition.  From  here  to  the  Webbe  Shebeli 
we  travelled  southwards  for  a  month,  by  a  route  which  more  or  less 
olosely  coincided  with  that  of  Dr.  Donaldson  Smith,  and  need  not, 
therefore,  be  described  again.  There  are,  however,  a  few  points  that 
may  be  of  interest.  We  have  very  pleasant  memories  of  encountering 
Prof.  Elliot  and  his  caravan.  In  addition  to  giving  us  valuable 
information,  Pro£  Elliot  very  kindly  supplied  us  with  a  large 
quantity  of  trading  goods,  baggage  animals,  and  live  stock.  During 
this  part  of  the  journey,  which  on  the  whole  was  very  monotonous, 
we  had  one  or  two  of  the  little  experiences  wLich  African  travellers 
well  know.  On  one  occasion  we  camped  on  the  bank  of  what  was 
apparently  once  the  bed  of  a  mountain  torrent.  Inbtead  of  crossiDg 
this  depression  before  camping,  we  camped  on  aixiviug  at  its  nearest 
bank,  and  what  was  our  astonishment  the  following  morniug  to  find 
that  it  was  a  roaring  torrent  many  feet  deep,  which  prevented  any  of  us 
from  crossing  for  two  days ! 

On  crossing  the  Webbe  Shebeli  we  found  a  Berbera  trading  caravan 
in  great  tribulation,  having  been  raided  the  day  before  by  a  neighbour- 
ing tribe  called  the  Aulehans,  who  had  killed  and  wounded  some  of  the 
party,  and  carried  off  their  trading  goods  and  baggage  animals.  We 
immediately  followed  the  marauders,  who,  finding  themselves  opposed 
by  00  large  a  force  headed  by  Europeans,  immediately  came  to  terms. 
We  made  them  pay  blood-money  and  return  the  stolen  goods  and 
animals. 

Continuing  for  another  fortnight,  we  came  to  the  town  of  Lobari. 
Here  we  found  that  we  were  in  the  rear  of  an  Abyssinian  war-party, 
which  had  left  only  the  day  before,  after  looting  the  burroundiug 
villages  and  driving  off  all  the  unfortunate  natives'  live  stock.  The 
natives  begged  us  to  join  them  with  a  view  to  recoveriog  some  of 
their  stolen  property,  but  this,  of  course,  we  were. not  in  a  position 
to  do. 

For  the  next  four  dajs  we  marched  through  desolate  country,  which 
had  been  devastated  immediately  before  by  the  Abyssinian  hordes.  The 
men  weie  very  nervous,  and  the  constant  alarms  during  the  night  pie- 
vented  any  of  us  from  getting  any  rest.  We  therefore  decided  to  change 
our  route,  as  there  are  pleasanter  occupations  than  marching  in  the 
rear  of  an  Abyssinian  war-party,  with  the  cbances  of  unintentionally 
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overtaking  it — a  contiDgenoy  that  might  happen  at  any  jnoment,  as  its 
progress  was,  to  say  the  least  of  it,  not  rapid. 

We  decided  to  go  southward  and  make  a  bee  line  for  Lugh.  On 
approaching  Lugh  after  three  days*  march,  we  found  the  ground  in 
every  direction  strewn  with  discharged  Remington  cartridge-caaee,  and 
the  marks  of  hundreds  of  horses*  hoofs.     A  little  further  on  we  came 

r 

in  sight  of  a  fort,  the  walls  of  which  were  lined  by  troops.  Waving 
handkerchiefs,  we  approached,  not  knowing,  as  a  matter  of  fact,  whether 
we  were  neariog  Abyssinians  or  friends.  The  Italian  ^ag  was  hoiated, 
and,  on  approaching  the  fort,  an  Italian  officer.  Captain  Femandesy  met 
us,  and  jovially  informed  us  that  he  had  very  nearly  saluted  ub  with  a 
volley,  having  mistaken  us  for  Abyssinians,  with  whom  he  had  had  a 
very  sharp  engagement  the  preceding  day.  This  grand  old  veteran,  we 
found,  had  held  the  fort,  though  constantly  attacked  by  the  Abyasiniana, 
for  months  after  the  Italian  forces  had  met  with  such  terriUd  levwes 
in  Abyssinia.  There  we  spent  a  very  pleasant  week,  entertained  hj  the 
commandant  and  his  subordinates.  We  went  out  shooting  hippo  and 
«inall  game,  but  the  commandant  always  insisted  on  our  croflsing  the 
river  into  British  territory,  as  he  considered  it  absolutely  nnaafe  fixr  a 
small  party  outside  the  fort  on  his  own  side  of  the  river.  We  weze  Texy 
sorry  to  say  good-bye  to  this  gallant  officer,  who,  though  his  pfovinona 
and  ammunition  had  run  short  (for  he  had  received  no  BUpplies  for 
months),  would  not  leave  Lis  post. 

Another  two  days'  march  brought  us  to  the  Webbe  Dau  river.  Hare 
we  were  delayed  by  our  first  real  bout  of  fever,  half  the  caravan  being 
incapacitated  at  one  time.  We  carried  our  sick  on  the  oamela,  and 
immediately  left  the  swampy  neighbourhood  of  the  Dau. 

On  December  9,  four  days  from  the  Dau,  we  first  saw  fresh  elephant 
spoor.  That  evening  we  sat  up  expecting  to  see  game  coming  to  drink, 
and  were  very  nearly  trodden  on  by  an  elephant.  He  had  arrived 
.  noiselessly  from  the  direction  in  which  we  were  not  looking,  and  was 
within  two  yards  of  us  before  we  were  aware  of  his  proximity,  but  as 
he  moved  off  we  recovered  ourselves  and  shot  him. 

Here  we  had  again  great  trouble  in  getting  into  communication  with 
the  natives,  as  they  mibtook  us  for  an  Abyssinian  forcCj  and  they  have 
been  so  badly  treated  by  the  Abyssinians  that  the  mere  mention  of  anch 
a  force  in  the  country  is  enough  to  make  them  desert  their  villages  and 
disappear.  For  t]ie  next  ten  days,  marching  west,  we  had  some  good 
elephant-shooting,  bagging  ten  fine  tuskers  averaging  60  lbs.  a  tnak. 
I  may  say  that  during  the  whole  expedition  we  made  a  role  never 
to  fire  at  an  elephant  whose  tusks  we  calculated  were  under  80  Iba. 
a  pair. 

On  discovering  that  we  were  Europeans,  and  not  an  Abyssinian  force, 
the  natives  became  reassured,  and  returned  to  their  homes.  We  were 
now  for  the  first  time  among  the  Boran  Gallas,  and  in  that  particular 
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■ection  of  the  tribe  wbioh  gave  Donaldson  Smith  so  mncli  tronble.  They 
treated  tu  in  the  most  fiiendly  manner,  pivsuiug  e^ery  kind  of  present 
th&t  they  considered  valuable  npon  us,  and  we  had  ihe  greatest  difB- 
oalty  in  making  them  accept  a  return  present.  We  found  these  people 
undoabledly  tbe  moat  friendly  natives  whom  we  met  during  the  whole 
expedition ;  they  besought  ub  to  stay  with  them,  and  when  we  refused 
to  do  80,  they  begged  us  to  lay  a  petition  before  the  gTeat  chief  of  the 
English,  begging  him  to  extend  the  protection  to  them  which  they 
■aid  he  had  afforded  to  Somalilaad.  One  sentence  from  my  diary  I 
may  quote.     It  is  as  fuUows  :  "  One  of  the  chiefs  said,  '  We  know  your 


obie''8  mlo  in  Somaliland ;  the  Somalia  ore  happy,  and  we  want  to  bo 
tinder  your  chief.' "  They  brought  us  numbers  of  people  who  bad  been 
itorril'ly  mutilated  by  tbe  Abyssinians,  and  again  begged  us  to  stay 
-with  and  protect  them.  Abeferlato,  the  Boran  king,  though  we  never 
parsed  nearer  to  him  than  100  miles,  hearing  that  Englishmen  were 
■a  his  country,  sent  his  son  to  us  with  a  pretent  of  thirty  oxen  and 
th»  best  pony  we  saw  in  Africa.  The  son  refused  lo  take  the  present 
we  wished  to  send  to  the  king,  so  after  his  departure,  when  leaving  tbe 
oonntry,  we  sent  him  one  ourselves  by  special  messenger.  The  Borana 
-were  tbe  most  iiKlustricus  and  thriving  and  the  richest  race  we  en- 
countered ;  in  fact,  looking  back  on  our  sojourn  in  the  Boran  Galla 
country,  I  would  say  it  was  the  pleaeantest  time  v  e  spent  among  natives 
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between  Berbera  and  Mombasa.  In  spite  of  the  fact  that  these  people 
are  nominally  nnder  British  protection,  and  carry  on  a  trade  in  rubber,, 
fibre,  rope,  honey,  gum,  and  ivory  with  the  Somali  coast,  the  Abyssinians^ 
levy  tribute  to  the  extent  of  half  of  every  caravan  that  leaves  the 
country. 

A  few  notes  regarding  the  Boran  people  may  not  be  amiss  here. 

The  Boran  resemble  the  Somali  in  build  and  general  appearance,  but 
are,  perhaps,  not  quite  so  good-looking  on  the  average.      They  are 
nomads,  and  count  their  wealth  in  camels,  cattle,  etc.     The  men  look 
upon  their  women  as  slaves,  but  at  the  same  time,  unlike  the  Somali, 
they  do  some  work.     The  Boran  man  wears  a  big  loose  kind  of  knicker- 
bockers, made  of  very  coarse  strong  native  cloth,  which  the  Konso  people 
manufacture  near  Abaya ;  also  a  long  piece  of  the  same  material  routid 
his  shoulders,  and  several  ornaments,  such  as  rings,  bracelets,  beads,  etc. 
In  fact,  they  are  covered  with  every  description  of  native  finery,  made 
either  of  ivory,  copper,  steel,  brass,  iron,  rhino-horn,  string,  or  hair. 
They  seldom  carry  shield  or  spear,  but  only  a  long  stick  with  a  big  knob. 
Their  wives  are  dressed  in  dirty  greasy  skins,  and  do  the  greater  part  of 
the  work.     They  have  no  hostile  tribes  among  them  such  as  the  Somalis,. 
and  never  raid  amongst  themselves,  so  that  they  are  rich  in  oxen,  sheep, 
etc.     They  do  not  know  much  about  game  except  the  elephant  and 
giraffe,  which  they  hunt  on  horseback  with  spears.     They  gather  honey, 
make  rope  out  of  higloes,  and  a  native  beer  (tembo),  and  trade  in  ivory. 
They  have  no  religion,  and,  although  they  call  their  god  by  the  name  of 
Wak,  they  never  seem  to  pay  any  attention  to  him.     They  eat  meat  dried 
in  the  sun,  and  drink  the  warm  blood  of  any  beast  they  kill.     They  also 
mix  blood  with  their  milk,  and  drink  the  latter  thick  and  sour.     A 
Boran  chief  does  not  eat  camel's  flesh,  but  the  common  people  do.     They 
carry  a  small  quantity  of  ostrich  feathers,  one  of  which  they  put  in  their 
hair  directly  they  kill  a  man.     Each  ivory  bracelet  worn  on  the  right 
arm  signifies  that  a  man  has  been  killed  by  the  wearer,  while  for  every 
bracelet  of  brass  or  other  metal,  one  beast  of  some  description  or  other 
has  been  killed.      Ponies  are  very  numerous  amottgst  them,  but  very 
seldom  worth  having,  and  the  only  good  one  we  had  was  that  bent  Uy 
me  as  a  present  by  Abeferlato,  the  king  of  the  Borans. 

On  January  6,  1897,  we  left  Egder,  and,  diverging  from  Dr.  Smith's 
route,  struck  a  new  line  almost  due  west  for  Lake  Stefanie.  After  three 
days'  marching,  we  arrived  at  Dedesotdate,  where  salt  is  obtained  from 
a  lake  in  the  bottom  of  a  crater.  It  was  near  this  that  the  Borans 
made  their  final  stand  against  Br.  Smith,  thinking  that  he  wanted  to 
rob  them  of  their  salt.  Here,  assisted  by  the  natives,  we  stayed  three 
days  taking  photographs,  which  I  will  show  you  presently.  We  were 
able  to  leave  our  caravan  in  camp  and  wander  about  the  country,  with 
a  few  natives  as  guides,  without  other  escort. 

Another  month's  marching  brought  us  to  the  limit  of  the  Boran 
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-oonntry,  whioh  we  were  sincerely  Borry  to  leave,  for  while  there  we  had 
heea  able  to  go  about  singly  without  fear.  It  was  the  only  country 
tbronghont  the  part  of  Africa  traversed  by  ns  in  which  we  oonld  go 
alone  miles  from  the  camp,  knowing  that  any  of  the  natives  whom  we 
met  would  help  us  in  every  way — a  country  in  whioh  we  cotdd  go  to 
any  village,  ask  for  a  drink  of  milk  and  get  it,  the  donors  refusing 
payment.  It  is  easy  to  imagine  how  sorry,  as  sportsmen,  we  were 
to  leave  a  country  where  we  could  shoot  at  will  without  being  hampered 
by  an  escort. 

The  old  chief  made  the  most  extraordinary  request  we  ever  had 
from  a  native,  and  that  was  to  give  him  a  real  English  dinner — and 
you  can  imagine  how  he  enjoyed  it. 

After  two  days'  march  through  very  mountainous  and  rocky  country, 
we  reached  the  north  end  of  Lake  Stefanie,  and  camped  on  the  right 
bank  of  the  Galana,  which  there  joins  the  lake.  Here  were  seven 
Wandorobo  villages,  and  the  people  were  friendly,  and  gave  us  presents. 
We  heard  that  the  Italians  also  had  camped  here  about  three  months 
before.  The  water  of  the  lake  we  always  found  drinkable,  although 
Salter  near  the  south  end. 

The  Wandorobo  form  here  a  very  small  group  of  people,  dwelling  in 
j^even  small  villages  under  one  chief  at  the  north  end  of  Lake  Stefanie. 
They  cultivate  *' juari,"  viz.  maize  of  the  best  quality,  and  live  on  oxen, 
8heep,  etc.,  and  elephant's  flesh.  They  drink  milk,  coffee,  and  blood. 
They  barter  juari  for  cloth  with  the  Kodso  people,  and  for  coffee  with 
the  Harbora  people.  Their  religion  is  confined  to  a  belief  in  "  Wak." 
They  marry  as  many  wives  as  they  choose,  paying  for  them  in  cattle. 
No  camels  or  ponies  are  to  be  seen  among  them,  but  they  have  a  great 
number  of  small  donkeys.  They  are  descended  from  the  Korai  tribe 
of  Borans,  one  of  those  subject  to  Abeferlato,  and  resemble  the  Boran 
in  every  particular  except  that  their  features  are  not  quite  so  good,  the 
nostrils  in  particular  being  more  dilated.  They  wear  a  brass  band  round 
their  heads,  with  a  flattened  leaf- shaped  piece,  about  2^  inches  long,  hang- 
ing from  the  centre  in  front.  This  is  rather  an  extraordinary-looking 
ornament.  They  cultivate  crops  and  gather  honey,  bat  do  not  hunt 
or  fish.  As  weapons  they  carry  a  long  spear  and  a  shield  made  of 
-elephant's  hide. 

Three  days'  march  from  the  Galana  brought  us  to  the  southern 
extremity  of  the  lake,  whore  we  were  lucky  enough  to  find  perhaps 
the  most  useful  thing  that  has  yet  been  found  in  tropical  A  frica — that 
is  to  say,  coal,  and  coal  in  large  quantities.  Though  at  the  time  a 
couple  of  hundred  yards  from  the  present  level  of  the  lake,  the  coal  had 
evidently  been  laid  bare  by  the  action  of  the  water.  The  outcrop  at 
this  point  was  several  hundred  yards  square.  As  we  found  elephants 
to  be  numerous,  we  decided  to  make  two  camps  a  few  hours  apart, 
and  to  stay  there  some  time  for  the  sake  of  sport. 
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On  February  19  Andrew  and  I  started  together,  and,  coming  soon 
npon  a  herd  of  elephants,  Andrew  decided  to  follow  them  and  to 
form  his  camp  close  by.  I  then  proceeded  to  the  plaoe  whore  Gonnt 
Teleki's  camp  had  been  when  he  tonched  the  south  end  of  Lake  Stefanie, 
which,  as  he  mentions  in  his  book,  at  that  time  abounded  in  elephants. 
After  about  three  hours'  marching,  I  spied  an  old  bull  elephant  with 
good  tusks  standing  under  a  tree  taking  a  doze  in  the  heat  of  the  day, 
and  proceeded  to  stalk  him.  Getting  within  about  15  yiirds,  I  fired  my 
right  barrel  for  his  heart,  at  which  he  walked  forward  a  few  paces  and 
then  stood  still,  when  I  gave  him  the  left.  He  then  turned  right  round, 
offering  me  the  right  shoulder,  and,  after  two  more  bullets,  dropped 
dead. 

We  went  on  to  Teleki's  old  camp,  which  was  marked  by  two  large 
trees — ^practically  the  only  trees  within  miles — and  found  that  a  large 
grass  fire  had  burned  up  the  whole  country  for  miles  round,  and  that  it 
had  been  evacuated  by  the  elephants  on  account  of  the  absenoe  of  g^rasi*. 
As  we  reached  the  trees,  a  fine  leopard  bounded  out  into  the  open,  but- 
at  the  same  moment  we  espied  a  large  elephant  out  in  the  plain  cOBiing 
towards  the  trees,  so  we  did  not  follow  it.  We  crouched  down  bemde 
a  half-burnt  bush,  and  as  the  elephant  passed  about  30  yards  aw»y, 
I  give  him  my  right  behind  the  shoulder,  when  he  turned  round 
and  made  off,  receiving  the  left  barrel  through  his  back  towards 
the  ohest.  He  seemed  very  sick,  and  walked  slowly  along  the  open 
by  the  lake  towards  some  thin  bush  about  3  miles  off.  My  gun- 
bearers  then  advised  me  to  turn  the  elephant  with  the  two  hones  I 
had  with  me,  and  go  up  to  him  in  the  open;  but,  thinking  that  it 
was  too  foolhardy,  and  not  liking  the  look  of  this  elephant,  I  decided 
to  allow  him  to  get  among  the  bushes  before  attacking  him  again. 
When  he  had  entered  the  bushes,  I  started  to  follow  him,  when  yet 
another  elephant  appeared  about  50  yards  in  front  of  me,  and  walked 
under  a  thick  bush,  in  the  shade  of  which  he  stood  still.  We  orept  up 
as  close  as  we  could,  and  got  within  a  few  yards  of  him,  as  the  bush 
was  so  dense  that  we  could  not  see  through  it  at  a  greater  distance. 
After  a  time  he  moved  his  head  forward  a  little,  and  I  could  just  catch 
sight  of  his  ear ;  so,  aiming  quickly  just  below  the  orifice,  I  fired,  and 
he  rolled  over  at  once,  and  we  finished  him  off  while  he  was  rolling 
on  the  ground.  The  cartridges  I  had  been  firing  this  day  were  very 
heavily  loaded,  and  the  recoil  of  the  gun  quite  dazed  me  for  a  few 
minutes,  so  I  sat  down  under  the  bush  and  took  a  smoke,  while  I  sent 
the  boys  to  find  out  where  the  other  wounded  elephant  was.  They  soon 
returned  to  say  that  he  was  about  200  yards  off,  so  we  started  off  to 
have  a  look  at  him.  We  saw  that  he  was  very  angry,  swaying  his 
trunk  above  his  bead,  and  throwing  up  sand  every  now  and  then. 
I  saw  that  he  was  certain  to  charge  if  I  did  not  kill  him  with 
the  first  shot,  and  thought  that  we  hal  better  leave  him  alone;  but 
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my  gtm-beftrer  adranced  with  my  10-bore  gun  to  a  little  bush  in 
the  middle  of  the  plain,  at  the  other  edge  of  which  the  elephant 
was  staDding,  so,  not  wishing  to  be  looked  upon  aa  a  coward  by  any  of 
my  ixfyB,  I  followed  up  to  the  bnab,  and  took  bh  good  a  shot  aa  I  oonld 
get  below  his  ear  at  a  dietanoe  of  about  40  yards.  The  ballet  eeemed 
to  have  do  effeot,  for  the  elephant  just  tnmed  ronnd  facing  us,  and 
walked  atr&ight  for  the  bush  by  which  we  were  concealed.  He  then 
stopped  a  aeooDd,  with  hie  trunk  saenting  the  wind  along  the  ground, 
and  we  could  see  that  he  knew  exactly  where  we  were.  Unfortunately, 
my  left  barrel  had  only  an   empty  cart  ridge- case  in   it,  which  had 


jammed,  and  which  I  was  unable  to  remove.  Sly  gun-bearer  then  said 
vre  had  better  make  a  run  for  it,  and  at  that  moment  the  elephant 
charged.  The  only  way  back  to  the  bashes  was  over  a  plain  about  100 
yards  wide,  bo,  giving  iny  gun  to  my  bearer,  we  started  off  in  different 
directions;  but  the  elephant  had  caught  sight  of  us,  end  made  for  me 
aa  straight  as  a  dart.  I  was  unable  to  run  very  fast  ou  account  of  the 
terribly  rough  ground,  which  had  been  broken  up  by  the  elephants, 
the  holes  being  concealed  by  the  grass.  I  tried  to  dodge  him,  but  he 
was  too  quick  for  me,  and  as  I  neared  the  thin  mimosa  bush,  I  saw 
faim  just  over  me  with  his  trunk  in  the  air,  so  I  threw  myself  ti> 
the  left  on  my  face  and  kept  still,  thinking  that  the  elephant  might 
ga    on;    he,    however,    stopped    immediately,    and,    spinning    round. 
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knelt  down  behind  me  with  his  head  right  over  me,  and  took  a 
drive  at  me  with  his  tusks,  which  I  luckily  avoided  by  rolling  in 
closer  under  his  ohest.  He  then  pushed  me  under  him  with  his 
trunk,  and  tried  to  pound  me  with  his  kuees,  but,  as  luok  would  have 
it,  I  was  just  out  of  his  reach :  I  kept  dodging  his  legs  as  they  oame 
down.  This  continued,  my  boys'  said,  for  half  an  hour ;  but  he  was 
very  much  occupied  watching  my  gan-bearers,  who  were  shooting  and 
shouting  from  some  distance  off.  At  one  moment  he  lay  on  me,  and  I 
expected  every  moment  to  hear  the  bones  crack;  but  suddenly  his 
weight  was  lifted  off  me,  and  I  pretended  I  was  dead,  and,  not  wishing 
to  see  the  coup  de  grace  coming,  closed  my  eyes  and  remained  quite 
still.  The  boys  told  me  afterwards  that  he  got  up  and  backed  off  my 
body,  and  knocked  his  leg  against  a  log  of  wood  lying  close  behind. 
Mistaking  the  log  for  me,  he  vented  his  rage  on  it :  he  must  have  been 
badly  wounded.  After  a  time  I  heard  the  boys  coming  closer,  and, 
waiting  till  they  were  fairly  near,  in  case  the  elephant  might  not  have 
gone  far,  I  looked  carefully  round  and  saw  him  standing  some  170 
yards  off.  I  got  on  iny]  legs  as  fast  as  my  bruises  would  let  me,  and 
staggered  toward  my  pony.  The  boys,  on  seeing  me  get  up,  were  dumb- 
foundered,  and  my  groom,  who  was  a  great  hulking  fellow,  wanted  to 
carry  me,  thinking  I  must  have  some  bones  broken ;  but,  although  my 
left  leg  was  seriously  bruise i,  and  my  scalp  damaged,  I  was  in  other 
respects  unhurt.  On  my  return  to  camp  I  went  to  bed,  and  sent 
out  twenty  boys  to  finish  off  the  wounded  elephant.  This  they  suc- 
ceeded in  doing  after  patting  about  thirty  bullets  into  him  ;  he  charged 
in  every  direction,  and  died  hard.  For  the  next  ten  days  I  remained 
in  bed,  too  stiff  to  move,  but  was  carried  out  to  photograph  the  elephant 
and  superintend  the  skinning  and  decapitation.  The  head  I  have  had 
mounted  since  my  return,  as  a  memento  of  this  lucky  escape. 

In  the  mean  time,  a  party  of  forty  boys  had  been  sent  to  the  west 
side  of  Lake  Stefanie,  to  visit  the  Harbora  people,  with  whom  Dr. 
Donaldson  Smith  had  had  to  fight.  There  are  four  tribes  living  on  that 
side  of  the  lake,  viz.  the  Wandorobo,  the  Harbora,  the  Hamerkoke,  and 
the  Galubba.  Djubtless  there  are  several  more  on  the  other  side  of 
the  range  of  hills  between  Lakes  Stefanie  and  Eudolf,  in  which  the 
Galubba  live.  Thesa  last  are  cut  off  from  the  west  shore  of  Ijake 
Stefanie,  and  it  is  a  very  difficult  road  to  get  to  them.  The  other  three 
tribes,  consisting  of  about  1000  individuals  each  on  the  average, 
live  only  10  miles  apart,  but  bear  no  relation  to  each  other,  and  each 
speaks  a  different  language.  They  are  sometimes  at  enmity  with  one 
another,  and  sometimes  on  good  terms.  The  Wandorobo  and  Harbora 
we  found  very  friendly  indeed,  and  very  anxious  to  trade.  The  chief 
articles  of  barter  were  beads  and  cloth  with  the  Harbora,  and  beads 
only  with  the  Hamerkoke,  for  these  wear  absolutely  no  clothes,  and 
would  not   put  a  bit  of  cloth  on,  however   much   you    gave.  them. 
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Providence  has  given  them  the  cotton  tree  growing  wild  all  round  them, 
but,  strange  to  say,  neither  they  nor  the  Wandorobo  or  Harbora  ever 
make  use  of  it,  and  the  two  last  still  wear  clothes  which  they  get  from 
the  Eonso  people.  The  Harbora  have  three  large  villages  on  the  plain 
halfway  down  the  west  side  of  the  lake.  Here  they  cultivate  coffee, 
as  well  as  a  little  juari,  and  also  collect  honey.  They  wear  clothes  and 
trade  freely,  but  never  move  from  the  lake.  Like  the  Wandorobo,  they 
believe  in  Wak.  In  dress  and  ornaments  they  resemble  the  Boran, 
except  that  they  wear  in  addition  a  large  ivory  bracelet  in  the  shape 
of  a  crown,  but  in  feature  and  colour  they  take  after  the  Sudanese. 
Their  weapons  are  spears,  elephant-hide  shields,  and  poisoned  arrows. 
They  hunt  and  kill  elephants  with  bows  and  poisoned  arrows,  but  have 
little  ivory.  They  are  great  friends  with  the  Borans,  and  possess  an 
abundance  of  sheep,  oxen,  and  small  donkeys. 

The  Hamerkoke  are  nouiads,  having  no  villages,  but  living  in 
open  zeribas  among  the  hills  at  the  south-west  end  of  Lake  Stefanie. 
They  cultivate  coffee  and  juari  in  the  plain  below,  and  supplement  their 
means  of  subsistence  by  collecting  honey.  They  resemble  Somali  in  their 
good  looks  and  their  colour,  but  speak  a  language  of  their  own.  Few  orna- 
ments are  seen  among  them,  and  the  men  wear  absolutely  no  clothes, 
the  women  a  small  piece  of  skin  with  a  small  bundle  and  heavy  tassel 
of  string.  The  Hamerkoke  wore  formerly  under  the  sway  of  the 
Harbora^  but  are  now  free  and  as  powerful  as  the  latter.  They  hunt 
and  kill  elephants;  their  wealth  consists  in  sheep,  oxen,  and  small 
donkeys.  These  i)eople,  rushing  down  on  us  from  the  hills,  deliberately 
attacked  us  when  we  approached  their  country,  but  were  driven  off  with 
the  loss  of  two  men,  and  we  fortunately  succeeded  in  making  very  good 
friends  with  them  afterwards,  through  the  aid  of  the  Harbora  people. 
This  tribe  and  the  Turkana  were  the  only  people  with  whom  we  ever 
had  any  difficulty. 

We  heard  that  the  Harbora  were  industrious  people  and  did  a 
great  deal  of  trade  with  the  natives,  and  as  we  were  short  of  coffee 
^we  were  glad  to  be  able  to  do  some  trade  with  them.  Although 
Donaldson  Smith  had  fought  with  them,  they  showed  themselves 
exceedingly  friendly  to  us,  and  even  went  so  far  as  to  help  us  to  make 
friends  with  the  Hamerkoke.  On  the  west  side  of  Lake  Stefanie  there 
-was  scarcely  any  game.  The  Harbora  have  a  curious  dislike  for  camels, 
not  even  allowing  the  transport  camels  of  a  trading  caravan  anywhere 
near  their  villages. 

On  the  return  of  our  reconnoitring  party  on  March  7,  the  whole 
camp  was  again  re-united,  and  started  sooth-west  for  Lake  Rudolf  the 
following  day. 

From  here  to  Rudolf — a  distance  which  it  took  us  five  days  to 
traverse — the  wells  were  a  very  interesting  feature,  having  all  been 
made  by  the  Kore   people,  who  are  an  offshoot  of  the  Masai,      This 
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tribe  was  at  one  time  very  strong,  but  at  present  numbered  a  few 
hundreds  only,  and  lived  on  the  borders  of  the  Masai  country — in  fact,, 
intermingled  with  the  Masai. 

In  our  satisfaction  at  the  sight  of  Lake  Eudolf,  -we  immediately 
determined  to  take  a  few  days'  rest.  This  done,  we  started  northwards, 
and,  after  a  day  and  a  halFs  hard  marching,  reached  the  mouth  of  the- 
river  Omo,  where  the  Beshiat  people  live,  on  March  22. 

The  Beshiat  people,  also  known  as  Darsonich  (whom  Count  Teleki 
describes  as    being    so    rich    at    the   time    when    he  visited   them), 
were  now   literally    starving,    having  been  looted  by  the  Borans  on 
several  occasions,  and  having,  besides,  lost  all  their  wealth  of  cattle- 
through  the  rinderpest.      Our   introduction  to  them  was  as  follows: 
Biding   along  the  shore  within  about   6  miles  of  their  viHages,  we- 
saw  four  Besbiat  men  picking  berries  off  a  thick  green  bush.     They 
were    stark  naked,  except   for  a   dicdic  skin  hanging   halfway  down 
their  backs,  and  a  few  strips  of  skin  round  their  wrists  and  ankles^ 
They  each  carried  a  bow,  a  quiver  full  of  arrows,  and  a  spear,  and 
had  with  them  a  dog.     They  all  had  ostrich  feathers  in  their  hair, 
and  one  had  long  hair  all  plastered  over  with  mud  of  a  dirty  blaok 
colour,  which  gave  his  head  an  uncomely  appearance.     In  this  topknot 
ostrich  feathers  were  stuck.      Two  of  them   had,   by  way   of  orna- 
ment, cow-tails  hanging  from  their  elbows.     These  were  supposed  tc^ 
increase  their  attractions  in  the  eyes  of  the  ladies.     The  only  other 
ornament  was  a  flat  circular  piece  of  ivory  fixed  to  the  centre  of  the 
forehead  by  a  piece  of  hide  round  the  head.     This  little  party  -greeted 
us  with  smiles,  and  without  the  slightest  fear  or  shyness  they  followed 
us  to  the  camp,  and  appeared  simply  overjoyed  to  see  a  European.    Oi^ 
the  way  I  killed  a  hartebeest,  and,  having  removed  the  skin,  offered  them 
the  meat,  whereupon  they  proceeded  as  follows  :  Carefully  cutting  opexk 
the  carcase,  they  took  out  all  the  entrails,  squeezed  the  green-ooloiixed 
liquid  from  the  contents  of  the  stomach,  and  mixed  it  with  the  oonr- 
gealed  blood  and   the  berries  they  had  collected,  together  with  some- 
leaves  of  the  same  bush  from  which  they  had  got  the  bervies.     They 
then  drank  the  concoction  lukewarm,  as  if  it  was  the  greatest  delicacy 
in  the  world.     The  berries  I  tasted  myself;  they  had   a   rather   hot 
taste,  not  at  all  disagreeable.     The  villages  of  these  people  are  colleo- 
tions  of  huts  of  a  low  round  shape,  made  of  reeds.     Wak  is  their  god* 
They  wear  no  clothes  except  a  piece  of  skin  down  the  back,  the  women 
indulging  in  one  piece  of  goatskin.     They  are   fond  of  trading,  and 
extremely  friendly  with  all  the  tribes  in  the  vicinity  as  far  as  Lake 
Stefanie,  but  never  move  from  the  neighbourhood  of  the  lake  or  river. 
They  speak  a  language  of  their  own.     When  raided  and  oppressed  by 
the  Borans,  they  fight  with  spears  and  poisoned  arrows.     They  hunt 
very  little  game,  although  in  the  days  of  their  wealth  they  used  to  kill 
elephants     Both  sexes  affect  but  few  ornaments :  besides  those  already 
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mentioned,  they  wear  a  pieoe  of  wire  about  3  ioohes  loDg,  to  whioh 
they  Bometimea  attach  a  riog  or  two ;  this  thej  pass  throagb  their  lower 
lip.  To  gnard  themaelvee  from  oaptnre,  they  wear  a  very  sharp  knife 
braoelet,  and  when  fighting  they  remove  the  sheath.  They  do  not  bnry 
their  dead  when  killed  fighting. 

Although  onr  caravan  tried  to  diasoade  aa  from  attempting  the 
passage  of  the  Omo,  which  they  said  was  impractioable,  there  being  no 
oanoee,  I  determined  to  make  the  attempt.  I  held  a  oonsultaticn  with 
Andrew,  the  ontoome  of  whioh  was  that  we  decided  to  separate ;  for, 
even  though  I  should  snooeed  in  oittsaing  the  Omo  with  a  few  men,  it 
would  still  be  impossible  to  take  the  main  caravan,  with  the  loads  and 
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oamels,  across.  We  therefore  arranged  to  meet  at  the  south  end  of  Lake 
Budoir,  Aadrew  taking  the  east  coast,  while  I  was  to  attempt  the  west. 
Before  we  separated  I  was  fortunate  enough  to  get  a  guide,  who 
▼olnnteered  to  come  with  me  for  some  cloth.  He  said  that  he  knew 
the  road  very  well,  as  he  had  been  with  Dr.  Donaldson  Smith  and 
'With  Captain  Bottego.  This  man  proved  a  most  excellent  guide,  and 
aooompanied  us  round  the  north  end  of  Lake  Hudolf  until  we  entered 
the  Turkana  country.  He  was  a  Masai  Lignenani  (chief),  and  came 
up  to  Budolf  with  the  Ligop,  iutermarrying  there  with  the  Daraonioh. 

After  aeparatiag  from  Lieut.  Andrew  on  Maroh  26,-1  started  with 
forty-two  boys,  some  thirty  donkeys,  and  a  few  camels,  to  try  to  oroH 
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the  river  Omo,  following  up  its  left  bank.  Daring  the  first  few  days* 
maroh  the  donkeys  were  very  restive,  as  they  had  never  before  carried 
loads,  and  galloped  about  in  every  direction,  losing  the  loads,  and  some- 
times requiring  the  whole  forty  men  to  catch  them  again.  My  progress 
in  consequence  was  very  slow,  and  I  could  not  do  more  than  10  miles  a 
day.  On  the  second  day  after  we  started  we  came  on  some  people 
called  Legumi,  who  are  Wandorobo,  and  live  by  hunting.  They  belong 
to  the  same  race  as  the  Turkana;  in  fact,  they  say  they  are  their 
brothers.  They  lived  on  the  south  of  Lake  Eudolf,  but  came  up  here 
a  few  years  ago  to  look  for  game  and  plant  maize  along  the  river-banks. 
Their  weapons  consist  of  bows  and  poisoned  arrows  and  a  long  stabbing- 
spear.  They  also  carry  a  long  narrow  shield,  and  their  chiefs  wear  a  cap 
made  of  human  hair,  woven  and  ornamented  with  beads  and  feathers, 
and  resembling  a  wig  placed  on  the  top  of  their  own  hair.  Every  ostrich 
feather  in  this  head-dress  is  said  to  denote  one  man  killed  by  the  wearer. 
The  women  are  clothed,  but  the  men  wear  only  a  small  apron.  They 
are  a  half-starved  looking  race.  Like  the  Darsonich  people,  they  drink 
the  blood  of  the  animals  they  kill.  When  hunting  game,  thej  roll 
themselves  in  the  mud,  as  they  say  that,  owing  to  their  wearing  no 
clothes,  the  game  cannot  scent  them,  and  cannot  see  them  for  any 
distance  when  covered  with  mud.  They  also  use  traps,  which  they  tie 
to  trees.  These  consist  of  spikes  which  are  fixed  round  the  inner  side 
of  a  ring,  the  points  being  free  and  almost  meeting  in  the  centre.  The 
circles  are  of  different  sizes,  according  to  the  kind  of  animal  they  wish 
to  catch.  These  traps  are  laid  on  the  ground  over  a  shallow  hole  filled 
with  brushwood,  and  when  the  animal  puts  its  foot  in  the  ring,  the 
thorns  give  way  and  allow  the  foot  or  leg  to  pass  through,  but  the 
spikes  will  then  not  allow  the  leg  to  be  withdrawn.  The  animal  is 
then  unable  to  run  fast  or  far,  in  consequence  of  this  anklet  fixed 
round  his  leg. 

Having  come  from  the  south  of  the  lake,  this  people  have  never 
learned  the  language  of  their  immediate  neighbours  at  Darsonich,  but 
talk  a  kind  of  Masai. 

On  the  following  day,  March  28,  we  marched  to  Murle,  on  the  river 
Omo.  The  Murle  people  are  a  regular  river  tribe,  and  have  two  small 
dug-outs  for  crossing  the  river.  They  sow  maize  on  both  banks  in 
large  patches.  They  are  the  enemies  of  every  tribe  around  them,  being 
a  great  fighting  power,  and  enriching  themselves  at  their  neighbours' 
expense.  Their  language  is  absolutely  different  from  that  of  either  the 
Legumi  or  the  Darsonich.  They  have  not  even  an  apology  for  clothes, 
but  are  absolutely  naked.  Their  weapons  consist  of  bows  and  arrows 
and  spears,  but  the  spear-blades  are  much  longer  than  those  of  neigh- 
bouring tribes,  being  3  and  even  4  feet  in  length  with  thin  blades,  and 
a  leather  or  wicker  shield,  such  as  is  also  seen  among  the  Labuma.  But 
their  most  singular  weapon  is  the  circular  knife  which  they  wear  round 
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their  wriat,  similar  to  that  described  as  in  use  among  the  Darsonich. 
When  they  are  not  fighting,  this  knife  is  covered  with  hide,  so  that  they 
may  not  hurt  themselves  with  it.  This  weapon  they  use  not  only  for 
fighting,  but  also  to  cut  up  their  meat  when  they  are  eating.  It  may 
be  described  as  an  iron  bracelet  with  a  sharp  cutting-edge  outside,  the 
blade  being  about  2  to  4  inches  wide.  Another  very  peculiar  weapon  of 
offence,  which  I  did  not  see  anywhere  else,  consists  of  a  very  hard  stick 
about  3  feet  long.  This  makes  a  kind  of  battle-axe,  being  fitted  with  a 
wooden  blade,  half-moon-shaped,  and  about  3  inches  broad  and  6  inches 
long,  sharpened  and  hardened  in  the  fire.  The  chief  peculiarity  of  this 
weapon  is  that  the  cutting- edge  is  covered  with  tightly  stretched  skin. 
These  people  also  wear  human  hair  caps,  like  those  of  the  Legumi. 

Having  seen  only  one  Swahili  caravan  before,  which  they  had  driven 
out  of  the  country  in  spite  of  its  guns,  they  were  at  first  inclined  to 
attack  us ;  but,  as  we  arrived  unexpectedly  in  the  country,  some  of  the 
chiefs  interviewed  us  while  the  warriors  were  ooUecting.  Not  having 
seen  a  European  before,  their  curiosity  overcame  their  warlike  instincts, 
and  they  remained  on  friendly  terms  with  us.  As  already  mentioned, 
this  tribe  possessed  two  dug-outs,  but  being  very  suspicious,  as  they  had 
all  their  flocks  and  large  plantations  on  the  right  bank  of  the  Omo,  it 
required  a  good  deal  of  explanation  and  handing  over  of  presents  before 
they  would  lend  us  these  canoes  to  cross  the  river.  Even  then  I  had  to 
pay  my  rascally  headman  £100  as  a  bribe  to  proceed,  before  he  would 
begin  to  take  the  caravan  across. 

Further  north  on  this  bank,  next  to  the  Murle,  is  a  tribe  called  the 
Bagata,  with  a  different  language.  The  only  crop  they  grow  is  maize. 
Due  north  of  them  is  the  Ammur  tribe,  still  further  up  the  river-bcaik. 

After  crossing  the  river,  I  explored  up  the  right  bank,  which  is 
densely  populated  by  a  strong,  rich  tribe  called  the  Murutu.  The  Omo 
flows  through  a  plain  about  10  miles  wide,  on  each  side  of  which,  about 
5  miles  from  the  river,  mountains  rise  abruptly.  To  the  northward  the 
river  apparently  flows  through  a  deep  gorge,  with  dense  forests  on 
either  bank ;  this  gorge  begins  at  about  50  miles  from  the  lake.  The 
river  at  Murle  is  from  80  to  100  yards  wide,  and  by  my  aneroid,  1370 
feet  above  the  sea-level. 

At  its  entrance  into  Lake  Rudolf  the  river  is  at  least  a  quarter  of  a 
mile  broad,  with  a  current  of  between  3  and  4  knots  an  hour,  and, 
judging  from  its  size  alone,  there  is  absolutely  no  doubt  in  my  mind  as 
to  its  identity  with  the  Omo  reached  by  travellers  from  the  south  of 
Abyssinia,  the  termination  of  which  has  so  long  been  a  disputed  point 
in  African  geography.  The  identity  of  the  two  rivers  has  been  virtually 
demonstrated  by  Captain  Bottego,  although  I  believe  he  did  not  actually 
trace  the  whole  course  of  the  valley. 

We  now  turned  southwards,  and  on  April  3  marched  for  six  hours 
down  the  river,  following  the  right  bank,  through  many  Legumi  villages 
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(the  people  beiog  friendly),  and  oamped  on  an  open  spot  near  the  riyer. 
Crocodiles  and  hippopotami  were  numerous,  and  I  shot  some  of  the  latter 
for  the  natives ;  my  own  men  would  not  eat  hippo. 

On  April  7  we  found  that  we  had  to  turn  north,  as  we  had  been 
following  a  promontory  which  stretched  into  Lake  Hudolf.  Cutting 
across  the  isthmus,  we  reached  the  lake  again  at  the  foot  of  Mount 
Narkwa.  Here  the  people,  who  are  a  branch  of  the  Darsonioh  tribe,  live 
almost  entirely  by  fishing,  spearing  the  fish  by  the  light  of  a  torch  fixed 
in  the  bow  of  the  canoe  at  nights  They  also  do  a  little  cultivation  on 
the  shore  of  the  lake.  The  whole  promontory  is  a  plateau,  the  edges  of 
which  descend  sharply  about  100  feet  to  the  level  of  the  present  lake- 
shore,  which  is  a  couple  of  miles  broad,  but  was  evidently  at  a  recent 
period  a  part  of  the  lake-bottom.     Game  is  scarce. 

On  April  9  we  marched  across  an  immense  plain,  where  I  saw  a  herd 
of  seurgalgall,  or  hartebeest,  and,  on  going  closer  to  it,  saw  two  antelopes 
of  another  species.  I  was  lucky  enough  to  shoot  what  I  now  bielieve  to 
be  a  new  species  of  Kobus,  though  my  specimens  have  not  yet  been 
officially  described. 

The  next  day  we  reached  the  last  of  the  Darsonioh  villagaa»  on  * 
little  river  called  the  Errek.  The  people,  being  very  firieiidly»  g^n 
us  much  information,  including  the  last  news  that  I  heard  of  O^ptun 
Bottego.  They  said,  that  he  had  been  wounded  by  an  elephanti  aod 
with  some  of  his  people  stayed  on  the  river  Omo.  The  other  EuopMBi 
and  the  rest  of  his  men  had  come  to .  their  neighbourhood  toget&od 
and  cattle  from  the  Turkana.  They  had  tried  to  march  down  tha  ivwt 
side  of  Eudolf,  but,  after  five  days'  incessant  fighting,  had  been  oYHfjA 
to  retire ;  this  occurred  about  four  months  before  I  was  there.  They 
also  told  us  that  as  soon  as  we  got  into  the  Turkana  country  we  dkCwU 
be  attacked.  Between  these  people  and  the  Turkana  there  is  a  neptml 
ground,  consisting  of  a  small  plain  not  much  more  than  a  quarter  of  t 
mile  in  width:  If  a  party  of  either  race  crosses  this  plain,  it  is  taken  ee 
a  declaration  of  war. 

The  Darsonioh  pay  a  sort  of  yearly  tribute  to  the  Turkana,  in  return 
for  which  the  Turkana  leave  them  more  or  less  in  peace. 

Leaving  next  morning,  we  crossed  the  neutral  territory  into  Turkana- 
land,  keej)ing  the  caravan  in  close  order,  and  allowing  no  stragglen. 
We  saw  numbers  of  deserted  villages,  the  result  of  the  Turkana  nide. 
and  eventually  caught  sight  of  some  people  hiding  in  the  reeda  by  the 
lake,  but,  on  approaching,  we  found  that  they  were  Darsonioh  fiahermen, 
who  lived  in  a  village  built  on  piles  among  the  reeds  300  or  400  yards 
from  the  lake-shore.     They  told  us  that  the  Turkana,  hearing  of  oni 
being  in  the  vicinity,  had  left  their  villages  and  driven  their  cattle  up 
into  the  mountains. 

On  the  evening  of  April  11  we  arrived  at  the  foot  of  Mount  Lubur, 
which  is  one  of  the  landmarks  of  the  country.     After  a  quiet  night,  I 
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4ook  fifteen  men  uid  afioended  Hoant  Labnr,  the  ascent  not  being 
sooompliBbed  witbont  great  diffioalty,  as  tbere  was  no  i»th  on  that 
«ide  of  tbe  mountain.  The  orater  on  the  top  mast  be  □earl)'  2  miles 
across,  and  ia  it  tbere  is  good  grass  growing  and  fresh-water  springs. 
Tbe  natives  nse  tbe  orater  in  time  of  war  as  a  strongbold  and  refnge  for 
tbeir  flocks  and  herds.  There  is  only  one  path  by  which  even  goats  can 
ascend,  tbe  sides  are  so  preoipitons.  This  is  a  dangerons  and  easily 
■defended  road  np  to  the  monntain.  From  here  I  was  able  to  see  down 
to  tbe  seoond  island  of  Lake  Kudolf,  and  to  tbe  westward,  as  far  as  the 
«ye  conld  reach,  were  great  obains  of  mountains  covered  with  foresta. 
As  it  looked   like  a   good   shooting   country,    I   wished   to  explaie 


in  that  direotion,  bnt  -the  native  gnides  maintained  that  there  was 
«fasolate1y  no  water  for  many  da^V  jonrpey,  so  I  bad  to  relingnish  tbe 
project.  At  the  top  of  tbe  mountain  my  aneroid  registered  5300  feet, 
and  here  I  took  some  photographs  of  the  surrounding  country,  which  1 
will  show  later. 

On  descending  next  day  to  the  foot  of  the  mountain,  we  fonnd  that 
the  men  I  had  left  in  camp  bad  been  under  arms  all  night,  as  the  natives 
-bad  tried  to  enter  tbe  oamp  under  cover  of  the  darkness. 

Before  proceeding  further,  it  may  be  well  to  desoribe  briefly  tho 
-people  into  whose  oonntry  wo  had  lately  entered.  The  Turkana  are 
«  vast  people  of  about  the  same  strength  as  tho  Borans,  and  are  a 
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I)erfectly  united  nation  under  one  big  chief,  whose  name  is  Logorinyum. 
He  is  quite  blind,  and  a  very  bad  old  man.  He  pretends  to  be  a  prophet, 
and  says  that  he  has  dreams  which  tell  him  that  if  his  men  go  and 
fight  the  surrounding  people  they  will  be  victorious  and  capture  a  lot 
of  cattle  and  camels,  so  he  is  always  sending  out  his  men  and  fighting 
the  surrounding  tribes,  and  is  thus  naturally  very  much  disliked*  He 
lives  on  a  river  called  Geriu,  which  skirts  the  northern  end  of  the 
mountain  chain  south  of  the  Turkwell.  The  men  are  absolutely  with- 
out clothing,  and  wear  a  long  mat  of  hair,  which  is  woven  together 
and  added  to  for  generations,  reaching  very  often  down  to  their  thighs. 
Inside  this  head-gear  they  have  a  kind  of  bag,  in  which  they  put  any- 
thing they  want  to  carry.  At  the  end  of  the  hair  is  attached  a  long 
wire,  which  is  bent  so  as  to  come  over  the  head,  with  a  tassel  dangling 
at  the  end  of  it.  Higher  up  they  wear  ostrich  feathers  dyed  in  blood, 
one  for  every  man  that  they  kill  in  warfare.  Their  faces  are  of  a 
long  flat  shape,  of  the  ugliest  ty])e  we  ever  came  across,  and,  to  make 
them  still  more  hideous,  they  cover  them  with  red  and  white  lines. 
They  wear  ordinary  copper  bracelets  and  iron  ones,  like  those  of  the 
Borans.  Their  weapons  consist  of  a  thro  wing-spear,  stabbing-spear, 
and  an  oblong  shield,  which  is  made  either  of  wickerwork  or  hide. 
They  also  always  carry  a  native  pillow  and  a  tobacco-box  made  from 
the  horn  of  the  oryx,  and  decorated  with  cow-tail  and  lizard  skins. 
Their  powers  of  endurance  are  simply  marvellous,  and  I  have  measured 
several  of  their  strides,  made  when  running,  which  have  been  84  inches 
from  heel  to  toe.  I  think  they  are  the  fastest  runners  of  all  the  tribes 
in  East  Africa,  being  even  faster  than  the  Masai.  When  on  the  war- 
path every  warrior  is  accompanied  by  one  or  more  dogs,  which  he  uses 
to  track  his  enemy,  as  they  always  fight  during  the  night-time.  Thoy 
also  wear  a  wrist-knife  like  the  Beshiat  people.  Their  war-cry  is  the 
same  as  that  of  the  Suk,  an  imitation  of  the  bark  of  the  zebra,  which  is 
so  good  that  it  is  very  hard  to  distinguish  from  the  cry  of  the  true 
animal.  The  tribe  which  sufiers  most  from  the  raids  of  these  Turkana 
is  a  prosj)erous  and  industrious  one  called  the  Kendile,  who  live  east 
of  the  south  end  of  Lake  Rudolf  and  due  south  of  the  Boran  country. 
These  the  Turkana  not  only  rob  of  their  live  stock,  but  also  carry  the 
people  themselves  into  slavery.  Being  the  strongest  nation  iu  this 
part,  they  levy  taxes  on  all  their  surrounding  tribes. 

At  Mount  Lubur  our  faithful  Masai  guide  Loraisi  implored  us  to 
let  him  return,  as  his  life  was  now  in  danger  if  any  natives  saw  him. 
Loth  as  I  was  to  do  so,  I  allowed'  him  to  go,  making  him  hajipy  with  a 
present  of  cloth,  beads,  and  wire. 

The  next  day  we  passed  several  dry  river-beds,  and  after  five  hours' 
march  came  opposite  to  a  moimtaiuous  island  rising  abruptly  out  of 
the  lake,  about  3  miles  long*  and  5  miles  from  the  lake-shores.  The 
island  looks  an  old  volcano,  which  it  probably  is. 


THBOUGH  SOMAULAND  AND  AROUND  AND  SOUTH  OF  LAKE  RUDOLF.    380 

On  April  16  the  Turkana,  who  had  been  following  us  night  and 
day  dnring  our  marches,  suooeeded,  owing  to  the  carelessness  of  our 
boye,  in  driving  off  the  troop  of  camels  and  donkeys  which  I  had  been 
able  to  take  across  the  Omo,  and  so  had  with  me.  Though  rapidly 
followed,  the  marauders  had  got  such  a  start  that  they  succeeded  in 
hiding  away  the  animals  in  their  mountain  fastnesses.  My  search 
party  was  attacked  while  following  the  trail,  but  luckily,  on  their 
way  back  to  oamp,  fell  in  with  a  herd  of  camels  in  the  busb,  among 
which  I  found  one  of  my  own  marked  animals. 

Though  often  threatened  by  large  masses  of  natives  for  the  next 
four  or  five  days,  we  were  not  actually  attacked  until  the  night  of  the 
26th.  As  we  kept  close  to  the  lake-shore,  the  natives  never  had  an 
opportunity  of  surrounding  us  or  of  attacking  us  except  on  one  side. 
We  passed  numbers  of  temporarily  deserted  villages,  as,  this  being  the 
wet  season,  the  greater  number  of  the  inhabitants  leave  the  low-lying 
land  near  the  lake  and  betake  themselves  with  their  herds  to  the 
mountains.  During  these  five  or  six  days  we  passed  through  country 
at  times  covered  with  dense  patches  of  palm  trees  and  various  creeping 
plants,  and  anon  consisting  of  open  and  arid  handy  flats  sparsely 
sprinkled  with  thorn  and  spear-grass.  Several  sandbanks,  varying  only 
in  size,  run  out  from  the  shore  into  the  lake.  They  are  composed  of  loose 
silver  sand,  the  largest  forming  a  ])romontory  which  almost  reaches  to 
what  I  call  the  second  island  counting  from  the  northward. 

Ihiring  the  march  of  the  26th,  some  of  my  boys  were  attacked  by 
the  Turkana  at  a  little  distance  from  the  caravan,  and  one  of  them 
wounded.  That  night,  as  I  had  been  doing  for  the  last  two  or  three 
days,  I  went  out  on  a  sandspit  into  the  lake  and  camped,  cutting  down 
the  bush  and  placing  it  across  the  shore  end  of  the  bank  so  as  to  form 
a  boma.  At  one  o'clock  in  the  morning  the  Turkana  attacked  and 
Buooeeded  in  breaking  through  the  boma,  a  few  of  them  getting  into 
camp.  We  succeeded  in  driving  them  out,  and,  though  they  again 
attacked  several  times,  we  kept  them  in  check  till  daylight,  when  they 
retired.  The  custom  of  these  people  is  always  to  attack  in  force  in  the  early 
morning.  As  soon  as  daylight  broke,  we  arranged  a  kind  of  stretcher- 
bed  on  several  of  the  camels,  and  so  carried  four  of  the  more  seriously 
wounded  men  fairly  comfortably.  We  marched  for  five  hours,  con- 
tinually harassed  by  the  natives,  and  then,  finding  another  sandspit 
running  out  into  the  lake,  formed  a  similar  camp  to  that  of  the  evening 
before.  While  building  the  zeriba  a  mass  of  the  enemy  advanced  to 
the  attack,  but  on  my  charging  them  with  half  the  men  they  withdrew, 
and  though  we  could  hear  them  in  close  proximity  to  the  boma  during 
the  night, a  few  random  volleys  discouraged  them  from  attacking  us  again. 

During  the  succeeding  six  days  the  same  kind  of  guerilla  warfare 
continued.  The  enemy  never  came  to  close  quarters  again,  as  we  always 
camped  at  night  on  sandspits,  and  made  strong  bomas  with  thorns. 
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On  May  3  we  luokily  captured  a  woman,  and,  with,  her  as  an 
interpreter,  got  into  communication  with  some  of  her  friends  among 
the  hostile  natives.  After  much  palaver  and  a  few  presents,  we  satisfied 
them  that  we  only  wished  to  pass  through  the  country,  and  had  no 
intention  of  stealing  anything,  nor  was  fighting  a  pleasure  to  us; 
whereupon  they,  probably  with  the  hope  of  getting  rid  of  us  more 
rapidly,  provided  us  with  guides.  These  were  most  acceptable,  as  from 
this  |)oint  there  was  some  difficult  country,  including  a  range  of 
mountains,  to  cross,  and  we  had  still  50  miles*  journey  to  get  to  the 
south  end  of  the  lake.  By  thus  providing  us  with  guides,  the  Turkana 
made  satisfactory  amends  for  all  the  trouble  they  had  occasioned  us. 

Here,  as  of  course  you  know,  we  were  in  the  country  which  Count 
Teleki  had  already  explored.  Among  these  mountains  we  had  great 
difficulty  in  travelling,  the  wounded  particularly  giving  us  trouble,  as 
the  lava  and  iron-bearing  rock  of  which  the  mountains  are  composed 
made  the  road  as  difficult  to  traverse  as  any  I  had  the  misfortune  to 
attempt.  Our  animals  for  some  days  past  had  had  little  or  no  food,  and 
in  consequence  were  scarcely  able  to  crawl. 

On  arriving  at  the  south  end  of  the  lake,  I  was  surprised  to  find  that 
Teleki's  active  volcano  had  entirely  disappeared,  its  place  being  taken 
by  an  absolutely  flat  plain  of  lava.  We  got  hold  of  some  Ligob  men  who 
lived  at  the  south  end  of  Lake  Budolf,  and  within  a  couple  of  miles  of 
the  volcano,  who  told  us  that  about  six  months  ago  the  lake  overflowed, 
and  as  the  waters  rushed  towards  the  mountain — the  native  name  of 
which  is  Lubburua — there  was  a  vast  explosion,  after  which  the  wmten 
swept  in  where  the  crater  had  been  and  put  out  the  fire.  Since  that 
time  there  has  been  no  sign  of  the  crater  in  that  place,  and  there  ie  now 
only  a  vast  field  of  cold  lava  running  right  down  into  the  lake ;  bat  m 
new  crater  has  opened  about  3  miles  due  south,  the  native  name  of  whioli 
is  Luttur.  This  has  only  just  lately  become  active,  and  some  of  the 
Ligob  people,  who  have  ascended  to  the  edge  of  the  crater,  report  that 
there  is  a  fire  in  the  inside,  and  even  we  ourselves  during  the  night 
<x)uld  see  the  glare  over  the  mountain.  The  new  crater  is  as  yet  not 
more  than  about  130  feet  high,  but  the  cracks  and  crevices  in  the  lava 
did  not.  permit  of  our  ascending. 

The  Ligob,  just  alluded  to,  are  a  very  scattered  tribe,  who  liye  on 
the  shores  of  Budolf  and  Baringo.  Once  very  powerful  and  the  masters 
of  the  Masai,  they  are  now  linked  with  the  Bendile  tribe  under  one  big 
chief,  called  Legem.  Their  own  chief  is  Ladumma.  They  are  now 
very  poor,  and  live  chiefly  by  fishing,  wandering  about  very  often  in 
pairs  up  and  down  the  lake,  but  we  found  them  extremely  friendly  and 
very  willing  to  trade.  They  speak  the  Masai  language.  They  are  the 
only  people  who  live  on  the  difierent  islands  of  Lakes  Budolf  and 
Baringo,  and  were  it  not  for  these  little  strongholds  they  would  hardly 
exist.      One  of  their  biggest  strongholds  is  an  iUand  called  Elmolo, 
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in  the  acnitb  of  Lake  Badolf.  About  thirty  years  ago,  it  is  aald,  the 
Uike  VM  dry  at  this  end,  and  some  Elmolo  fishing  people,  of  the  same 
tribe  aa  those  who  live  in  Alia,  happened  to  have  their  village  on 
the  high  gronnd  of  Elmolo,  with  their  sheep  and  goats.  One  morning 
thsy  woke  np  to  find  themselves  entirely  sarrounded  with  water,  and, 
baring  no  boats,  have  been  nnable  to  reach  the  mainland  ever  since. 

Continning  round  the  lake  and  going  northward  by  the  east  shore, 
■on  the  third  day  I  met  Andrew  with  the  main  caravan.  He  had  followed 
tb«  east  shore  of  the  lake,  which  he  had  foijnd  nninhabited,  having  bad 
excellent  shooting  in  ooaseqnence.  On  one  oooadon  he  had  a  very 
narrow  escape  from  the  charge  of  a  wounded  elephant.    He  had  fired 


both  barrels  without  apparent  effect,  and  was  forced  to  run  on  an  open 
plain  with  nu  cover  whatever.  The  brute  was  within  20  yards  of  him, 
when  he  broke  his  fetlock  and  oame  with  a  crash  to  the  ground,  breaking 
his  tusk  in  the  fall ;  otherwise,  either  Andrew  or  his  gnn-bearer  must 
inevitably  have  been  oangbt. 

On  leaving  the  south  of  Lake  Budolf  for  Baringo,  we  found  the 
country  exceedingly  difficult ;  in  fact,  in  parts  we  could  only  succeed  in 
doing  a  mile  after  sii  hours'  marching,  bavin;;  to  cHtnb  almost  impass- 
able mountains.  Then  onr  guides  deserted  as,  ueceasitating  our  sendiii}; 
back  to  the  Tnrkana  country  for  others.  Bnt  it's  an  ill  wind  that  blows 
nobody  good.     While  we  were  waiting  for  j^uides   we  discovered  an 
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entirely  new  sheet  of  water,  and  paid  many  visits  to  it.     It  lies  abont 
30  miles  due  south  from  Lake  Budolf.     Its   shores  are  veiy  barren, 
entirely  enclosed  by  mountains,  and  there  are  three  islands,  apparently 
quite  barren,  near  the  east  shore.     It  is  fed  by  two  rivers.     What  water 
there  was  in  this  lake  was  exceedingly  hot,  and  near  to  the  north  end, 
where  a  smouldering  volcano  was  situated,  was  just  as  hot  as  one  would 
like  to  wash  one's  hands  in.     This  volcano  I  propose  to  call,  after  my 
companion,  Andrew  volcano.     In  plaoes  where  the  water  had  dried  up, 
the  lake-bed  was  composed  of  black  mud,  very  deep  and  hot,  bat  with  a 
hard  crust  over  the  surface.     One  boy  that  we  happened  to  send  in  after 
a  wounded  Spanish  flamingo,  sank  through  this  crust  and  scalded  his 
foot  so  badly  that  the  following  day  his  toe-nails  came  off.     Former 
high-water  marks  were  strewn  with  a  mass  of  fish-bones,  and  skeletons 
of  fish,  large  and  small,  evidently  killed  when  the  water  was  heated. 
The  dried-up  portions  of  the  lake  are  crusted  with  salt,  and  on  the 
borders  there  are  solid  mounds  of  salt.     There  were  one  or  two  wells 
of  fresh  water  here,  and  many  sites  of  old  villages,  which  we  afterwards 
found  from  the  natives  had  been  deserted  on  account  of  the  fire  moun- 
tain, which  is  still  active. 

The  altitude  of  the  lake  is  1300  feet,  and  the  height  of  the  volcano 
1600  feet.  We  found  that,  after  running  north  and  south  for  abont  25 
miles,  the  lake  winds  round  in  a  south-westerly  direction  for  about  10 
miles.  It  has  an  arm  which  we  did  not  explore.  Sugota  is  its  native 
name,  while  that  of  the  volcano  is  Sugobo.  Before  this  became  active, 
the  lake  is  said  to  have  been  full  of  water,  which  was  good  to  drink. 

From  here  we  still  continued  our  bee-line  for  Lake  Baringo,  and 
experienced  the  most  serious  difficulties  of  our  trip.  We  had  a  mutinous 
camp  and  two  captured  guides,  of  whom  we  were  never  quite  sure,  and 
exceedingly  little  water.  The  route  also  was  barely  passable,  and, 
after  having  to  change  our  loads  from  camels  to  donkeys,  we  were 
finally  compelled  to  carry  them  up  ourselves.  If  it  had  not  been  for 
fortunate  rain-showers  and  a  lucky  find  of  a  few  puddles,  we  should 
never  have  got  through  this  country. 

On  May  24  we  camped  at  Inuro,  and  stayed  there  two  days.  On 
this  plateau  the  aneroid  registered  4540  feet,  whilst  a  high  mountain  rose 
abruptly  from  the  north-east  sido.  We  had  heard  that  the  natives,  a 
branch  of  the  Legup  or  Ligob  who  lived  in  these  mountains,  were 
friendly,  but  we  found  them  timid.  They  were  shy  and  would  not  trade — 
in  fact,  were  quite  unwilling  to  leave  their  mountain  home,  the  size  of  our 
caravan  perhaps  scaring  them.  Hence  we  followed  a  winding  and  diffi- 
cult path,  and  at  a  camp  called  Gemos,  at  which  we  arrived  on  June  2, 
and  where  a  tribe  of  Hendile  used  to  live,  our  camels  first  suffered  from 
sickness.  No  less  than  forty  camels  in  one  day  became  unable  to  stand, 
and  we  thus  had  to  leave  them  outside  camp  all  night.  This  was  not 
caused  through  fly,  but,  as  we  afterwards  found,  through  a  poisonous 
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bush,  which,  we  nnfortunatelj  did  not  notice  on  onr  arrival.   Ten  of  these 
camels  died  or  had  to  be  shot,  the  remainder  recovered  after  three  days. 

The  country  abont  there  abounds  in  lions,  and  on  June  26,  at  a 
place  called  Bahgar,  we  had  a  most  exciting  time,  killing  a  lioness  and 
capturing  her  two  cubs. 

On  July  6  we  were  delighted  to  catch  a  glimpse  of  Baringo,  and  to 
know  that  we  now  had  water  for  certain. 

Here  we  had  an  adventure  with  a  rhino,  which  came  near  having 
seriouB  consequences.     We  were  with  our  gun-bearers,  I  being  in  front, 
when  suddenly  we  heard  a  peculiar  grunt,  which  sounded  so  exactly  like 
a  lion  that  we  halted  immediately.    It  was  Andrew's  shot,  and  I  was 
just  getting  off  my  mule,  when,  instead  of  a  lion,  out  of  the  bush  charged 
a  grunting  rhino.      We  were  in  a  little  gully,  with  a  rise  in  front  of  us, 
a  hiil  on  our  left,  and  a  bit  of  thick  bush  from  which  the  rhino  charged 
on  our  right.     Abont  10  yards  off,  the  rhino  made  several  short  erratic 
charges,  and  then,  unfortunately,  decided  to  go  down  tbe  narrow  path 
along  which  Andrew  was  riding.     When  about  15  yards  distant,  the 
sensible  mule  turned  tail  and  bolted,  but  before  he  had  gone  20  yards 
tbe  rhino  was  within  a  yard  of  him.     The  rhino  was  gaining  fast,  so 
Andrew  tried  to  turn  his  mule  into  the  bush  on  the  left,  but  a  mule  is 
a  mule,  and  he  would  not  be  turned.     Andrew  then  threw  himself  off  on 
one  side,  hoping  the  rhino  wonld  attack  the  mule ;  but  no,  he  swerved 
in  his  course  so  quickly  that  he  managed  io  strike  Andrew  in  the 
middle  of  the  back,  but  fortunately  the  horn  only  ripped  up  the  back  of 
his  coat  and  shirt.     After  the  shock  he  knew  very  little,  except  that  he 
remembers  l}'ing  flat  and  seeing  a  mass  of  clumsy  legs  over  him.     When 
these  disappeared,  he  had  just  enough  sense  and  strength  to  crawl  into 
the  bush,  and  was  greatly  relieve<l  to  find  that  he  could  even  crawl.     I 
then  saw  the  rhino  standing   over  Andrew  and  showing  no  signs  of 
moving.     I  rushed  on  the  animal,  the  men  following  me,  all  shouting, 
as  we  had  no  guns,  and  the  rhino  then  made  up  his  mind  and  charged 
the  fleeing  mule,  which  he  came  up  with,  but,  though  he  knocked  it 
flying  into  the  scrub,  did  it  no  serious  damage.     We  brought  Andrew 
in  a  semi-conscious  condition  into  camp ;  he  was  badly  bruised,  and  had 
bis  knee  sprained,  the  latter  injury  preventing  him  from  walking  at  all 
for  many  weeks. 

At  Lake  Baringo  we  were  pleased  to  get  news  of  white  men  in  the 
i>eighbourhood.  They  eventually  turned  out  to  be  Mr.  Jackson  and 
Dr.  Macpherson  of  the  Uganda  Protectorate,  whom  we  saw  at  the 
latter's  station  on  the  Eldoma  escarpment.  We  followed  Sclater's  road 
to  Kibwezi,  and  from  Eibwezi  the  Mackinnon  road  to  the  head  of  the 
Uganda  railway,  where  the  officials  showed  us  every  kindness,  even 
going  so  far  as  to  take  our  whole  caravan  and  loads  down  to  Mombasa 
by  special  train.  This  act  of  courtesy  saved  us  perhaps  a  week's  march, 
including  the  crossing  of  the  Taru  desert. 
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Before  the  reading  of  the  paper,  the  Prbsidemt  said :  We  are  to  be  oooupied 
this  eveniDg  with  one  of  the  two  great  undiscovered  and  unexplored  re^ns  of 
Africa  which  I  referred  to  in  my  first  address  to  this  Society.  Since  that  time  a 
great  deal  has  been  done  in  the  first  and  most  interesting  of  those  two  regions ; 
nothing  in  the  second.  Only  two  years  ago  we  had  a  most  interesting  paper  here 
from  Dr.  Donaldson  Smith,  who  had  penetrated  far  into  that  region,  and  solyed 
one  or  two  of  its  problems.  Since  that  time  we  haye  news  of  the  important 
expedition  of  Captain  Bottego,  whose  death  we  all  deplore,  for  he  was  a  most 
distinguished  traveller ;  and  now  we  welcome  here  for  the  first  time  the  young 
traveller  Mr.  Cavendish,  whose  expedition  has  gone  far  to  solve  other  problems 
connected  with  that  region,  and  has  brought  us  to  the  very  edge  of  the  still 
undiscovered  portion.    I  will  now  request  Mr.  Cavendish  to  read  his  paper. 

After  the  reading  of  the  paper,  the  following  discussion  took  place : — 

Mr.  S.  L.  HiNOE :  I  had  the  pleasure  of  meeting  Mr.  Cavendish  in  East  Africa 
when  he  was  nearly  at  the  end  of  his  journey.  What  struck  me  most,  on  seeing 
the  caravan  arrive,  was  the  good  state  of  his  transport  animals ;  those  that  were 
brought  through  were  in  excellent  health.  In  the  paper  to-night  he  said  that  the 
only  time  his  transport  animals  were  ill  was  after  they  had  been  starved.  I  think 
this  point  worth  noticing.  They  came  into  the  fertile  country  after  having  been 
partially  starved  for  some  time ;  then,  being  hungry,  they  probably  ate  of  some  of 
these  poisonous  bush-plants,  which  under  ordinary  circumstances  they  would  not 
have  touched.  There  have  been  great  difficulties  in  finding  transport  animals  in 
Africa ;  many  people  attributed  this  to  the  tsetse  fly.  For  my  own  part,  I  don't 
think  the  fly,  as  a  rule,  dangerous.  I  fancy  it  only  exists  for  two  months  in  the 
year  in  any  part  of  East  Africa.  The  probable  cause  of  many  transport  animals 
in  East  Africa  dying  is  starvation ;  they  never  get  proper  food  on  a  great  part  of 
the  road  during  the  dry  season.  When  the  wet  season  commences,  all  kinds  of 
plants  grow  rapidly,  and  many  animals  overeat  themselves.  I  have  known  twenty 
or  thirty  die  in  a  day  after  going  into  the  fertile  country,  though  they  were  in 
perfect  health  along  the  dry  ground  in  the  desert.  I  think  this  m  a  point  that 
might  be  noticed  and  looked  into  in  regard  to  our  transport  in  East  Africa.  I 
don't  think  that  I  can  say  any  thing  more  about  the  other  points ;  there  are  other 
gentlemen  present  who  know  more  about  them. 

Major  F.  D.  Lugabo  :  As  one  who  has  been  connected  with  East  Afiica,  I  am 
very  glad  of  the  opportanity  to  ofifer  my  very  hearty  congratulations  to  Mr. 
Cavendish  on  his  plucky  journey,  which,  I  think  you  will  all  agree  with  me,  was 
very  remarkable— and  the  more  remarkable  and  the  more  pleasing  to  us  Kftftanne 
he  is  the  first  Englishman  who  has  traversed  that  country — ^his  predecessors,  one 
of  whom  we  welcomed  here,  were  Dr.  Donaldson  Smith  and  Sigfior  B6ttego^  the 
Italian  explorer.  They  have  done  excellent  work,  but  they  are  not  of  our  own 
nationality.  The  country  explored  is  part  of  our  own  British  East  African  Pco- 
tectorate,  and  therefore,  I  think,  the  more  British  explorers  that  go  into  the 
country  the  better,  provided  they  work  in  the  way  Mr.  Cavendish  worked.  He 
was  very  reticent  about  those  who  had  gone  before  him,  but  we  gather  that  he 
met  with  less  hostility  than  they  had  done. 

Among  the  Borani  Gkllas  be  was  welcomed,  and  says  that  he  could  go  from 
village  to  village  and  get  a  drink  of  milk  anywhere,  for  which  the  natives  refused 
any  payment — a  country  in  which  they  could  go  out  singly  shooting  without  fear 
of  attack,  and  yet  a  country  where  the  last  explorers  had  to  fight  continually. 
Further  on  were  the  Hamerkokc,  on  the  west  of  Lake  Stefanie,  and  with  these  he 
again  established  friendly  relations,  where  the  last  traveller  had  had  a  serious  battle. 
Even  in  the  Turkana  country,  in  which  British  travellers  have  been  (Mr.  Jackson 
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WB8  there,  bat  the  first  to  enter  the  country  was  Count  Teleki)  and  had  continual 
fighting,  Mr.  Gayendish  was  attacked,  but  established  friendly  relations  before  he 
left  I  think  the  more  that  British  trayellers  go  into  that  country,  willing  to  risk 
their  lives  and  spend  money  on  these  explorations,  the  better  for  British  interests, 
provided  they  are  undertaken  on  these  lines. 

We  have  heard  lately — I  don't  know  whether  the  statement  was  made  on  his^ 
own  authority — ^tbat  Mr.  Cavendish  is  planning  a  second  expedition.  There  remains 
a  good  deal  of  country,  still  further  to  the  west,  which  is  still  unexplored  by  our 
own  nation  or  any  other,  and  if  he  elects  to  go  into  that  country,  we  shall  all 
agree  in  wishing  him  as  great  a  success  as  in  his  previous  expedition.  That 
country  is  undeniably  British,  and  therefore  every  one  of  our  nationality  has  a 
primary  right  to  go  into  it. 

With  regard  to  Mr.  Cavendishes  interesting  paper,  I  noticed  one  point  in 
particular — ^the  discovery  of  coal.  I  hope  before  long  we  may  see  an  extension  of 
the  railway  to  the  north,  when  that  coalfield  may  become  valuable  to  the  steamers 
on  the  lakes  and  to  the  railway.  Another  point  struck  me — he  incidentally  men- 
tioned that  the  camels  died  of  rinderpest.  I  have  lately  come  from  South- West 
Africa,  where  the  epidemic  has  been  raging-,  after  having  traversed  the  rest  of  the 
continent.  I  have  been  unfortunate  in  that  I  have  followed  the  steps  of  the 
epidemic  in  both  East  and  South- West  Africa,  where  it  destroyed  the  cattle  and 
a  great  many  species  of  antelope,  but  it  is  quite  new  to  me  to  h^ar  that  the  camel 
soffers. 

Mr.  LoRT  PHiLLiPS :  I  have  very  few  remarks  to  make,  except  to  agree  with 
Major  Lugard's  remarks  on  the  paper  read  by  Mr.  Cavendish.  As  one  of  the  first 
explorers  in  Somaliland  in  company  with  my  late  friend,  Mr.  James,  and  others,. 
I  naturally  take  a  very  great  interest  in  the  country.  In  those  days  we  got  no 
further  than  the  Webbe  Shebeli,  now  a  route  traversed  and  retraversed  by  sportsmen 
who  have  met  with  kindness  from  the  natives,  and  I  was  very  glad  to  hear  to-night 
that  Mr.  Cavendish  received  the  same  treatment  during  bis  journey.  I  have  only 
to  agree  with  Major  Lugard's  remarks  regarding  Mr.  Cavendish's  journey. 

Dr.  BowDLER  Sharpe  :  Before  this  meeting  separates,  I  would  like  to  say,  as  an 
officer  in  charge  at  the  British  Museum  who  has  had  to  receive  Mr.  Cavendishls- 
eoUection,  that  I  am  sure  you  will  be  proud  to  hear  that  in  all  my  experience  we 
have  never  had  such  a  caravan  full  of  things  come  into  the  Museum,  as  the  result 
of  one  expedition.  I  am  sure  Mr.  Cavendish  will  acquit  us  at  the  British  Museum 
on  the  point  in  his  paper  to-night,  in  which  he  seemed  to  make  a  reflection  on  us 
for  not  having  worked  his  collection  out;  but  since  his  return  he  has  been  so 
busy  that  he  has  not  been  able  to  give  us  the  time  necessary  to  help  us  in  getting 
hie  collection  into  order.  It  occupies  one  side  of  our  whale-room,  and  only  Mr. 
Cavendish  himself  can  sort  this  enormous  mass  of  skulls  and  skins,  and  bones  and 
Hmbs.  When  I  do  get  him  there,  he  will  not  be  allowed  to  leave  in  a  hurry, 
until  we  have  got  this  mass  of  things  into  some  sort  of  order,  and  we  will  then  tell 
him  the  names  of  the  animals  he  has  brought  home.  Mr.  Oldfield  Thomas,  in 
eharge  of  the  mammalian  section,  considers  the  collection  to  be  of  great  interest, 
acnd  it  is  interesting  to  hear  from  Mr.  Cavendish's  own  lips  to-night  of  the  difficulties 
of  the  journey  he  has  made,  and  to  see  the  collections  of  horns  and  skins  of  mammals 
prepared  by  this  young  traveller,  and  brought  down  to  the  coast  under  such  excep- 
tionaUy  difficult  circumstances.  I  would  merely  add  one  remark  that  I  have  made 
before  in  this  room.  I  do  think,  and  I  hope  it  will  be  urged  in  every  possible 
qiiarter  where  any  influence  can  be  brought  to  bear,  that  it  is  a  national  disgrace 
to  England  that  all  our  great  natural  history  expeditions  depend  upon  private 
entcrprifle,  and  that  our  €k)veniment  does  absolutely  nothing  in  the  matter.    There 
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is  DO  coantry  that  has  interests  in  Africa  like  ours.  We  see  little  principalitieB 
annexed  by  the  Germans,  and  larger  ones  by  the  French,  and  at  once  a  nataralist 
is  set  to  work  out  the  fauna.  Our  Grovemment  should  insist  on  scientific  men 
being  appointed,  and  on  collections  being  made.  No  sooner  was  Uganda  taken 
possession  of  and  occupied  by  England  than  German  naturalists  overran  it,  and  now 
our  naturalists  can  only  send  us  what  has  been  already  described  by  the  Germans. 
This  is  an  absolute  disgrace  to  a  country  like  England,  and  we  should  be  entirely 
out  of  the  race  if  it  were  not  for  the  private  enterprise  and  pluck  of  our  own  men, 
who  go  out  and  spend  their  own  money  in  bringing  home  these  coUectionB* 

Those  of  us  in  this  room  to-night  who  have  heard  Major  Lugard,  know  that 
he  is  always  trying  to  do  something  for  science.  Mr.  Lort  Phillips  brings  back 
grand  results  at  his  own  expense,  as  also  do  men  like  Sir  Harry  Johnston,  Dr.  S. 
L.  Hinde,  and  Mr.  F.  J.  Jackson,  who  you  will  be  glad  to  hear  is  reoovering  from 
his  wound,  and  is  now  out  of  danger.  But  one  of  the  best  results  we  may  hope 
for  is  that  a  scientific  expedition,  under  Mr.  Cavendish's  direction,  wiU  now,  in  the 
same  way  as  the  expeditions  of  Kussia  and  France,  go  in  the  search  of  science. 
I  hope  that,  though  he  has  not  brought  back  any  birds  this  time,  I  shall  have 
great  results  to  announce  to  you  later  on. 

The  President  :  It  is  now  my  pleasant  duty  to  propose  to  you  a  vote  of  thanks 
to  Mr.  Cavendish  for  his  paper.    He  has  thrown  a  great  deal  of  light  on  this  most 
interesting;  country  in  several  ways.    In  regard  to  Lake  Ste&nie,  as  Major  Logard 
mentioned,  he  has  discovered  an  important  feature — the  existence  of  coal.    He  has 
confirmed  correctness  of  the  work  done  by  Captain  Bottego  and  Dr.  Donaldson 
Smith  in  settling  the  question  of  the  Omo  river.    He  has  discovered  a  most  interest- 
ing volcanic  country  to  the  south  of  the  lake.    Perhaps  the  most  gratifying  part 
of  the  paper  he  has  read  to  us  was  that  which  showed  us  what  friendly  relations 
he  was  always  able  to  establish  with  the  tribes  he  met  in  that  wild  part  of  Africa, 
and  also  quite  as  much  we  feel  gratified  at  what  we  heard  from  Mr.  Hinde  regarding 
the  condition  of  his  animals  when  he  met  him  on  the  Uganda  road.    These  two 
things  show  that  Mr.  Cavendish  is  an  excellent  traveller.    The  most  interesting 
photographs  he  showed  us  were  the  views  of  the  unknown  country  to  the  westward 
of  Lake  Rudolf,  which  he  described  as  mountain  after  mountain  covered  with 
forest.    For  it  is  quite  unknown.    I  believe  he  beard  that  it  was  entirely  unin- 
habited and  had  no  water,  but  that  is  not  the  least  likely  from  the  description  he 
gives  of  the  country.    We  must  remember  that  a  little  further  north  Captain 
Bottego  penetrated  still  further  into  the  unknown  region,  and  reached  the  valley 
of  the  So  bat,  and  I  think  descended  one  of  its  main  tributaries  for  a  considerable 
distance,  but  he  was  unfortunately  murdered.    Well,  that  vast  region  is  entirely 
unknown,  and  it  is  within  the  sphere  of  British  influence.    We  therefore  look 
forward  with  the  greatest  interest  to  its  discovery,  as  we  have  done  for  the  last 
few  years.    Our  friend  here  only  reached  his  majority  last  year ;  he  is  probably  the 
youngest  man  who  has  ever  read  a  paper  before  this  Society.    I  think  we  may 
trust  he  has  a  long  and  useful  geographical  career  before  him,  and  that  under  Ids 
auspices  that  unknown  region  down  to  the  mouth  of  the  Sobat,  in  the  upper  Nile, 
will  not  long  remain  imknown.    We  have  to  thank  him  for  all  his  interesting 
information,  for  the  admirable  photographs  which  enable  us  so  well  to  understand 
the  nature  of  the  country,  and  also  for  the  large  number  of  curiosities  and  trophies 
of  the  chase  which  he  has  brought  here,  and  which  you  will  find  in  the  next  room. 
For  all  these  things  I  am  sure  you  will  pass  a  vote  of  thanks  by  acclamation. 
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By  Dr.  SVSN  HEDIN. 
The  caravan  with  which  I  crossed  the  plateaux  of  Northern  Tibet 
consisted  of  twenty-one  horses,  six  camels,  and  twenty-nine  asses,  and 
when  I  say  that  forty-nine  of  these  animals,  or  ninety  |)er  cent.,  died  on 
the  way,  some  idea  can  be  formed  of  what  we  had  to  go  through.  When 
we  reached  the  country  where  pasture  was  scarce  or  was  entirely 
lacking,  one  or  two  of  our  animals  died  every  day,  and  their  mummified 
bodies,  which  in  this  high,  cold  atmosphere  do  not  decay,  but  simply 
dry  and  shrivel  up,  still  lie  there  like  milestones,  to  mark  the  way 
we  passed.  We  had  twelve  sheep  as  travelling  provisions,  and  three 
watch-dogs,  one  of  whom,  Yolldash,  who  would  not  let  any  one  approach 
my  tent  except  my  body-servant,  Islam,  is  now  boarding  in  the  most 
desirable  comfort  with  the  Conseiller  d'Etat,  Mr.  Backlund,  at  Fulkova, 
where  he  impatiently  awaits  my  next  journey  through  Asia. 

On  this  expedition  I  had  eight  permanently  engaged  servants,  with 
Idam-bay  at  their  head.  Among  the  others  I  should  mention  Fong-shi, 
a  yoang  Chinese  who  spoke  Turki,  and  who  was  going  to  be  my  inter- 
preter in  China;  Parpi-bay,  a  Sart  who  had  been  with  Carey  and 
Dalgleish,  Bonvalot  and  Prince  Henry  of  Orleans,  Dutreuil  de  Bhins 
(whose  murder  he  had  witnessed),  and  for  a  time  had  partaken  in 
PevtsoflTB  expedition;  and  Hamdan-bay,  from  Cherchen,  who  had 
aooompanied  Littledale  on  his  journey  across  Arka-tagh.  Furthermore, 
I  had  engaged  for  two  weeks  fifteen  Tagliks,  two  of  whom  deserted  in 
the  very  beginning  of  the  journey.  We  took  with  us  three  months' 
provisions  for  ourselves,  and  maize  enough  to  last  the  animals  for  one 
month.  I  had  a  tent  all  to  myself,  and  only  Yolldash  was  allowed  to 
sleep  by  my  side,  but  the  Tagliks  slept  under  felt  carpets  spread  over  the 
maize-bags,  which  were  piled  up  in  form  of  a  circular  wall  every  time 
^we  camped.  It  really  did  not  matter  so  much  that  the  animals  died  off 
the  one  after  the  other,  for  the  provisions  ran  low  in  proportion ;  but  it 
-WBB  distressing  to  see  their  sufferings. 

On  the  plateau  we  took  the  following  order  of  march.  I  gave 
orders  every  evening  in  regard  to  the  direction  in  which  we  were  to 
march  the  next  day,  and  early  in  the  morning  the  camel-caravan  set 
out ;  shortly  after,  the  asses,  with  the  provisions  for  the  animals ;  and 
two  hours  later  the  horse-caravan  started  off,  soon  overtaking  the  others, 
and  selecting  a  suitable  place  for  the  night's  encampment,  which  must 
be  near  water  and  pasture.  Accompanied  by  one  man  only,  I  came  last, 
since  I  was  always  strictly  occupied  with  mapping,  geological  surveys, 
etc.     We  had  some  difficulty  in  getting  across  the  northern  border- 
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mouDtains  of  the  Enen-lnn  chain.  I  had  examined  the  Ghargalik  pau, 
but  found  it  impossible  for  the  camels  to  traverse  ;  but  we  managed  to 
cross  Jappkalik  (about  1 6,000  feet)  without  nnloadiDg  the  animals. 

We  then  followed  one  of  the  tribntariea  of  Kara-mnran  up  to  its 
Bonroes,  where  the  landscape  already  is  a  transition  to  platean-land. 
Here,  in  one  place,  a  picturesque  group  of  mountaioB  rises  from  the 
rolling  country,  resembling  an  aggregation  of  truncated  cones  with 
grooved  sides.     They  proved  to  be  horizontal  beds  of  tuCa,  protecting 


substratified  sandstone  and  very  hard  conglomerate  from  weathering. 
The  tufa  is  jet-black,  while  the  rest  is  brick-red ;  and  these  peculiar 
mountains,  which  were  hereafter  by  no  means  scarce,  conld  be  seen  like 
beacons  at  a  great  distance.  Between  Arka-tagh  and  a  little  mountain 
range  north  of  this  mountain,  we  marched  east-south-east,  all  the  time 
looking  for  an  easy  pass.  We  did  not  succeed  in  this,  however,  before 
we  reached  the  place  where  Littledale  bad  found  a  pass,  which  Hamdan- 
bay  had  undertaken  to  show  us.  He  coutd  not  find  it,  however,  so  we 
crossed  Arka-tagh  by  a  new  pass  (1 7,000  feet  high),  a  few  miles  east  of 
Little  dale's  pass. 
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The  thin  air  had  man;  injurionB  effects  apon  my  men.  During  the 
fint  weeks  every  one  was  sick,  and  complained  of  headaohe.  Already, 
on  reaching  our  fourth  halting-plaoe  after  leaving  Lama-chimio,  Foug- 
ehi  was  half  dead,  and  had  to  be  sent  home  to  Ehotan  with  two  Tagliks. 
This  was  a  fine  prospect  indeed ;  what  should  I  do  in  China  without 
an  interpreter?  At  the  fifth  halting-place,  Islam-bay  was  so  ill  that 
we  had  to  stop  three  days.  He  thoOKht  be  was  going  to  die,  and  told 
me  to  go  on  without  him,  but  he  fortunately  got  better.  At  the  eighth 
encampment  I  tamed  off  three  Tagliks,  and  the  others,  who  were  to  go 
on  with  ns,  asked  to  be  paid  half  of  their  salary  in  advance,  and  I 


granted  their  request.  I  was,  however,  rather  surprised  the  next 
morning  to  find  that  all  the  Tagliks  had  deserted,  and  taken  a  dozen 
asses,  two  horses,  and  provisions.  I  did  not  submit  to  this,  however. 
Armed  with  rifles  and  revolvers,  Parpi-bay  and  two  other  men  mounted 
our  best  horses  and  followed  the  deserters  until  they  caught  up  with 
them.  They  were  forced  to  go  back  to  the  camp,  where  the  ringleader 
was  punished,  and  the  others  were  compelled  to  give  back  the  money 
which  had  been  paid  them  in  advance.  After  this  they  were  kept 
bound  at  night  until  we  were  sure  of  them.  I  have  not  time  now  to 
describe  the  interesting  geological  section  which  I  had  the  opportunity 
of  making  of  the  parallel  mountain  ranges  of  Knen-lun;  granite, 
syenite,  diorite,  and  crystalline  schist  are  predominating.  From  the 
Arka-tigfapaaswesaiv,  far  to  the  south, agreat  chain  of  mountains  with 
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f„m  ...I  to  „„t  .IreWta  .  r.Uu.6  P  '     ^  ^.,i.  ;.  taundri.. 

whole  »tie,  of  b...».  wthout  outlet.  J'    ?  ^.j     „.  ,i.  .^ 

1.1.  with  clear  but  bitter  "««;;  J.'',  t  ^It  te  ai.»,er.d  ,.»tr 
rouudiug  i«onut.m=  collect.     1°  '"""'=  n„  cMue.e  h.d  .«y 

toe  .ucU  lake.,  of  «bo.=  «,st.u  .  »'"  '  «J_.'  „j  „,  n.  »„tt; 
idea.  Thel„ee.t»»lbreed.J.loug.  ,^' *;'/„„„„„,  do«  » 
™  carefully  mapped,  «.d  Jl  th.  mount.m-top.  were  p 

""  "'P'  J..„lato    a»d   Tjheu   the  a'erase  l"!" 

The  landscape   ..  very  desolate,   auo   ™  , 

...Che.  16.000  fee.,  it  i.  »';"  f  ^  "CT.  :"..,».«..'«* 
collected  all  th.  plant,  w.  fouod     They  ^"^■"  ,  n.„. 

aud  dowuy  leave.,  lying  clo.e  to  the  ground  .u  ord.  P       ^  ^^ 

selves  frour  the  wind  and  fro.t.  TtapocrP'  »»"■."  ,;.  „M  ... 
and  the.  found  »..  .o  scattered  and  >>'''«'^  **' '^^^  Th.  ,-.»' 
have  sate,  it  it  they  had  not  been  driven  to  .t  by  ^°°=  j^  ^^^,. 
i.,  however,  generally  perfectly  bar.,  and  *e  J'»''''=  .« J  ;^, 
which  have  washed  down  into  the  central  P""  '^  '^»  "^  ,„  fa, 
outlet,  have,  in  the  course  of  Ume,  been  <i'"'"S»"^J°,t.  p^.d  i. 
particles,  so  that  s.nd  and  gravel  are  ve^  "'™.  ,f  S  th.  ui^J- 
da„p,  as  a  result  of  dew  and  rain,  ■'.  >»~»  '  "' J  °°t  more.  OiJy 
frequently  sank  a  foot  deep,  wlich  f.t.gued  them  all  the  ^^ 

Llake-Lres,  along  which  we  frequently  '7'"'  '  ™  ;„,  „.M 
our  march.  The  cold  wa.  not  at  all  great  and  m  the  day 
even  ride  without  a  cloak,  on  account  of  the  strong  >-»  >  '"^  ,„  n. 
Zumpcrature  seldom  sank  u.d.r  »»  Fah.  J^»  7;;';.  W  »« 
wind  and  hail.  With  the  regularity  of  d"*"-* ''"^,"'  ^„  pUt».- 
.,.ry  day  at  en.  o'clock  at  noon,  «.d  '"""P"!,^"™  ""^l,  Ju  ». 
land  with  int....  fur  J.  The  morm.g.  wer.  B  ""'"'J^^^j  ^  h»J 
.f,.rnoon  th.  hori.ou  became  black,  a  rush.ng,  1"»»S  "^^j^  ^„„ 
in  the  distance,  the  noise  came  nearer  and  n.ar.r,  me  ^ 

round  was  enveloped  in  a  dark  fog,  a.d  «.  ""^  '  2!"  oWtl"' 
stop  baaus.  we  could  not  see  where  we  "'"  """f '  „,,rf  war* 
storms,  the  lake,  offered  a  grand  .p..t«;le.     H'S»'  "  .t„„.    Th. 

gr..u  a.  emerald,  b.at  with  a  m.t.lUc  r.ng  »8'™'  *»  ,^„.jite 
mountains  on  the  other  .id.  of  th.  lake  oould  »<"  >»  -""^f  ^^  g,»t 
fog,  and  on.  oo.ld  im.gi.e  that  one  stood  o»  the  shore  0.  ^  ^_ 
ocean,  to  which  on.  always  h-  an  i.dc.cr.b.ble  '"^  °^  ,t„,i« 

cntr.  of  a  great  continent  far  from  th.  s.a.    These  lakes  were 
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dead  and  deselata ;  never  before  had  their  shores  heen  trodden  by  haman 
bfflDgs ;  and  the  coontry  where  the;  lay  was  jast  as  desolate  as  the 
lakes  themselves.  Onoe  or  twioe  we  saw  wagtails  and  larks,  and  geese 
on  their  way  to  their  winter  qnarters  in  India.  A  species  of  gall,  of 
irhich  I  have  bronght  home  a  Bpeoimen,  was,  however,  very  common. 
These  gulls  seemed  to  enjoy  hail  and  snowstorms,  for  when  such  a  storm 
was  ragiog  they  would  oover  the  surface  of  the  lake  by  the  hundred, 
peacefully  rocking  on  the  waves. 

The  only  animals  that  were  capable  of  pntting  any  life  into  these 
wild,  desolate  regions  were  the  yaks  and  khnlaos,  and  there  are  in- 
credible nnmbeiB  of  them  here.     The  yak-dung  afforded  qs  the  very 


beat  of  fnel,  and  every  evening  we  could  warm  ourselves  by  fine,  large 
oftinp  firea.  The  sheep  which  we  had  taken  with  ns  soon  proved  to  be 
insufEoient,  and  when  the  last  one  had  ended  his  days  with  his  head 
tnnied  towards  Mecca,  we  had  to  shoot  yaks  in  order  to  v^t  fresh 
me«t.  Islam  excelled  in  this  sport.  He  provided  all  the  men  with 
meat,  and  I  got  the  tongue,  which  was  the  tit-bit.  I  have  brought 
bome  the  akin  of  a  magnificent  Bpeoimen,  aibnll  11  feet  ton^;  bat  he 
■wmB  hard  to  shoot,  that  beast.  He  had  to  be  given  seven  bullets  before 
lie  would  bite  the  duet,  and  the  next  day,  when  we  were  going  to  skin 
liun,  he  had  disappeared.  We  soon  found  him,  however,  not  far  off, 
-wAlkiiig  along  slowly  with  his  nose  to  the  ground,  and  there  was  still 
enough  life  in  him  for  hiiu  to  ohase  as;  but  after  receiving  four  mure 
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balls,  ho  died  in  earnest.  He  had  no  less  than  eleven  Berdan  bnllets  is 
his  body  before  he  would  give  np  the  ghost.  It  is  impossible  to  kill 
the  yak  instantly  nnless  the  bullet  pieroes  his  heart.  If  he  is  hit  in 
the  pelvic  region,  he  will  go  about  three  or  four  days  before  he  will  die ; 
if  he  gets  a  ball  in  the  forehead,  he  will  only  sniff  a  little  and  shake  his- 
head ;  but  if  the  ball  hits  him  in  the  back  or  in  any  other  place  where 
it  hurts  him,  he  will  puff  and  snort  like  a  high-pressure  saw-mill  eDgine^. 
the  dust  flies  about  his  nose,  he  throws  his  tail  into  the  air,  and  rashes- 
on  to  the  man  who  shot  hiiii.  Thus  it  is  a  dangerous  hunt.  The  largest 
herd  of  yaks  which  we  saw  numbered  about  eighty,  but  they  are  usually 
found  in  numbers  of  from  three  to  eight,  and  sometimes  solitary.  The 
khulaiis  are  generally  seen  wandering  about  in  small  herds,  but  in  the 
frontier  mountains  of  Tsaidam  we  saw  herds  numbering  150.  The 
khulan  is  a  stately  animal,  a  higher  animal  in  both  meanings  of  the- 
word ;  his  beautiful  brown  and  white  colouring,  his  noble  form  md 
powerful  sinewy  muscles,  his  high-carried  head,  and  his  broad  ciheit 
well  fitted  for  powerful  lungs,  give  him  a  very  attraotiye  appeannoe 
when,  as  swift  as  the  wind,  he  darts  off  with  light  elastic  bounds  mcanm 
the  hills  of  the  wilderness.  They  contemplated  our  caravan  with  djoU 
surprise  as  we  slowly  wended  our  way  with  failing  strength  towazds 
the  east,  accompanied  by  the  doleful  twang  of  the  camel-bells  keeping 
funeral  time,  and,  in  reality,  each  of  our  hungry  horses  looked  lik» 
the  Bossinante  of  Don  Quixote  in  comparison  with  the  knightly,  free 
khulans,  who  had  been  bom  and  brought  up  in  this  thin  air,  and  were 
accustomed  to  the  meagre  pasturage.  The  cry  of  the  khulan,  his  long. 
ears,  his  tail,  with  its  terminal  tuft  of  hair,  make  them  much  more  resemble- 
the  ass  than  the  horse.  I  have  brought  home  a  hide.  The  flesh  is  nn- 
edible,  and  has  a  ver^-  disagreeable  flavour  ;  but  the  flesh  of  the  yak  can 
be  used  for  food,  though  it  is  as  tough  as  gutta-percha,  and  must  be 
cooked  for  a  day  or  two  in  order  to  get  it  anywhere  near  tender,  which 
may  depend  somewhat  upon  the  rarefaction  of  the  air,  since  water  boils 
at  about  180°Fahr. 

ITius  we  wandered  day  after  day  across  the  plateaux  of  Tibet  for 
two  months  without  seeing  a  single  living  being.  We  found  traces  of 
man  only  twice  during  this  time :  at  the  last  halting-place  north  of 
Arka-tagh,  where  a  charred  pile  of  coals  after  a  eamp  fire  showed  that 
we  were  crossing  Littledale's  route ;  and  between  our  seventeenth  and 
eighteenth  halting-places,  where,  in  the  soft  sand,  we  still  found  traces- 
of  Bonvalot's  and  Prince  of  Orleans'  camels,  these  traeks  having  remained 
undisturbed  for  eight  years.  Meanwhile  our  caravan  dwindled  down 
in  an  alarming  manner ;  at  last  the  men  had  to  go  afoot,  and  we  thought 
that  it  was  time  to  try  to  find  inhabited  country. 

North-east  of  the  last  great  lake,  Arka-tagh  showed  a  great  incision 
in  its  summit,  and  by  two  rather  comfortable  passes  we  reached  the- 
sources  of  a  river,  which  was  afterwards  found  to  be  a  tribntaiy  of 
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Napoliitfti-miLreii.  On  September  30  we  Baw  the  first  traces  nf  UongolianB. 
On  the  west  bank  of  the  river  there  was  a  fine  obo,  or  etone  cairn,  raised 
ID  honour  of  the  gods  of  the  mountains.  It  consisted  uf  forty-nine  blaok 
slabs  of  slate,  as  thin  and  smooth  as  school-slates,  and  so  placed  that 
they  resembled  a  stable  with  three  stalls.  They  were  covered  on  both 
sidee  with  beautifully  chiselled  Tibetan  writing- signs.  Since  the  great 
pilgrimage  route  of  the  Mongolian  pilgrims  to  Lhasa  crosses  just  here 
the  froDtier  mountains  of  Tsaidaui,  I  thought  that  this  stone  book  eon- 
tuned  important  historical  documents,  but  soon  found  that  the  same 
WTiting-signs  re-occurred  in  a  defined  order  all  the  way.    It  was  the 


Tibetan  creed :  "  On  mane  padmo  hum,"  which  was  engraved  four 
thousand  times  in  the  stone,  and  it  was  our  first  aoqiiaintanoe  with  the 
religions  exoesoes  of  Lamaism. 

When,  on  October  1,  wo  went  further  down  through  the  valley,  we 
•aw  Bome'grazing  yaks  on  a  spur  of  rock.  Islam-bay  stole  carefully 
into  range.  After  two  shots  had  missed,  an  old  woman  came  running 
towards  ns,  shouting  and  gesticulating,  and  we  then  understood  that 
they  were  tame  yaks,  and  that  we  had  now  reached  the  first  human 
dwellings  after  two  months  of  solitude.  The  old  woman  took  us  to 
a  tent  made  of  nothing  but  rags,  and  surrounded  by  bea[>s  of  "argal  " 
and  great  pieces  of  yaks'  flesh.  An  eight-year-old  boy  was  her  only 
companion.  Our  oonversation  with  this  old  woman  was  a  test  of  elo- 
quence.     She,  of  course,  did  not  know  whether  we  were  "birds  or 
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,.  T  vne«  the  threa 

„a  n<»,  "Uk.i"  but  to  get  the  "l*  "™"'J°   ,    ,„  i„  .  ,he.p,  — 

f.hi.'™e.b„u,y,  that  w,  ""'^  j,x  ;L  „-' .''°""' "" : 

.0  ...y  matter.     So  I  beg."   1.  "e'     *^'  ^^^,  „.  h^  tal 

Chinese  t-.o.li.ng  pie«,  a.d  eh.  »°  '"^J,,  ^„,^,,,  »«.  I- 
Button  tot  .upper  th,.  e.emog.^    Her  h  ^^^  hunting  S-ta; 

in  U,,  evening  (ro«  the  »«"°'""' "  7°i„./„ib.  in  T.aid.m  ^ 
They  etay  here  al,  .inter.  .«d  ^^^J^^  ..  „,i.g  ..  «  h. 
y.k-„.at.     Dorohey  wa,  not  .  l.tt  e  •    P  .__  y_,  ^onfoh.. 

wa.  a  ol.vor  feUo«,  and  became  my  tr.t  '"  „  .  T»ga»-4«»»' 
Tanguage.  He  wa.  afterward,  our  ^'%'J^'JtL^L  E», 
in  the  T..g.n-ul.  monnta.ns.  3°-" '"J'  f  ;"■  ^^  „„„  «  had  to" 
owning  I  tooh  a  long  '•■7  ■»  " '^f  I'lge  .»!.»"?  »f.  "j 
logether  a  fortnight  I  oonld  .pe.V  the  Ia"B  .jtaEan-goU  di.oh«g»i 
ne,er  atormrd.  ne«ied  any  rnterpreter.  At  l.ag 
„,eral  Krvants.  and  bought  twenty  bo™"-  ;„  ii,„.nb 

Between  A.tnn-t.gh  and  the  eonth.,  °  ^oko  n  ^, 

..a  the  Kue„.lun.  parallel  oharn.  .n  "»  •"*.  «'^»  ^,„  ;„,„.„„ 
oalledTeaidam.  which  in  phjatea.  S<»«"f  ^^^  „„i„g,  and  .it.-lrf, 
a,  the  Tatim  b«.i,.,  although  >t  .«  smaller,  ""»  "  J„  .„  .„.„1 
ahout  »00  feet  higher  In  it.  -■^"'j;*"''  „*!„..  it  fc- * 
,lt  lake.,  of  which  l).b«,un-nor  ..  the  Inrge.t, 
river,  from  the  frontier  mountain..  .,,„,„,„  .alt  dewti  »« 

.Around  the  lake,  there  extend  «'»' "•''''""■  "u,  to  croMi  ta' 
„.„.h..,  perteotly  nninhahited  and  .»-t.«..  .m_P«'bl^_f„,^^, ,„„ 


„,„.h..,  perfeotly  nninhahited  a„,t  """"J-.  r-„,a  ,».tur.g.. «b" 
Jong  the  toot  ot  the  n.onntam.  'be'e  "■"eg.t.l.  1  ^  ^^ 

the  T„idam  Mongolian,  tend  'l-- "">■■  tl  vTl.T'.  «b.™  ""  """ 
of  hor>e..     They  frequent  the  n,on  h.  of  '^e  ™    ?.;  ^^  „,„. 

ai.oh.,B.,  or  around  well..     I  wrll  g.-.e  a  ^^^^'^  „,ii  U  » 

and  life  of  Ihe.e  people  in  the  navr.t.vo  »' "/J^Vhere  with  h«f- 
bo  ,,«,,li.h.d  ne.t  autumn.  They  r.oe,«d  ™  '^'.JJ, „„„^>in.,  a»». 
tality.   We  went  along  tho  toot  of  the  .o«lhernt»ri.er  g_,„, 

Bhaganamaga,  Hodyegor,  T.acha,  leekey-gol,  U^"  ^'^J^^,  ,b.  ri» 
whence  we   oro..cd   the   .alt  de.ert,  pa...ng  O.a  t  g  ^^^^  „ 

rhar.-n«n,  and  T,aka-T»k.  All  the.e  are  »«»"  "'.j^a...  Tk. 
wofc  for  town,  and  village,  are  entirely  «*°^ 
Mongolian,  live  in  the  same  kind  of  Jiirl.  a.  the  llirg  -^^^^  ^^^^  „, 
Thu.  we  followed  the  we.tern  .bore  of  ' ''"°'°°  '  „,  Knrlyk-»"' 
„tcn.ire  .teppe.,  and  oonlinued  along  the  '"'bem  .h^r  ^^^  ^^^^  .^ 
The  latter  lake  contain,  fre.h  water,  for  Ba.an-go  ,  ^^^^^^  nnderlh" 
it.  north-wctcm  ,i«rt.  i«..e.  through  th..lake,  anu  ^^^f„ 

name   ot   Halnin-gol  to  To..>nor.  which  ha.  no  "'"'"■.     ,  .     b„o»t 
i.  „lt.    At  Ulakimto  there  i.  a  stately  oK  or  caim,  tM»» 
of  the  god.  of  the  w;a. 


FOUR   TEARS'   TRAVEL   IK  CENTRAL   ASIA, 


405 


We  bad  camped  for  the  night  on  the  shoreB  of  the  lake  Chara-nor, 
in  whose  Tioini^  bears  are  so  common  that  the  camp  and  the  horsea  had 
to  he  protected  by  fires;  and  on  the  following  day,  November  1,  we 
started  for  the  well  district,  Chara-sharain-kab.  We  followed  a 
narrow  path  through  the  broad  valley.  Here  my  Sfongolian  gnide, 
Loppaen,  and  Islam-bay  discovered  a  fresh  bear-track,  and  followed  it. 
After  about  an  hour  had  passed,  they  came  back  in  the  wildest  gallop, 
holding  their  gans  above  their  heads  and  crying, "  Taugntian  robbers; " 
and,  snre  anongh,  at  their  very  heels  charged  a  troop  of  twelve  monsted 
Tangntians,  all  armed  with  long  black  rifles,  and  enveloped  in  a  olond 
of  dust    It  was  only  a  moment's  work  to  dismoont,  get  the  baggage- 


horses  in  a  protected  position  behind  some  bushes,  and  level  our  rifies 
ready  for  action.  When  the  Tangutians  fonnd  that  we  were  quite  a 
number,  and  saw  onr  rifles  gleaming  in  the  son,  they  made  a  sudden 
iu>.\t  and  held  a  council  of  war,  after  which  they  separated.  Half  of 
the  body  went  up  towards  the  mountains,  and  the  other  half  rode 
parallel  to  us  about  two  gnn-shots  distant,  when  we  quietly  continued 
our  march.  We  had,  however,  a  narrow  rocky  passage  to  go  through, 
aud  Loppsen  was  afraid  that  the  Tangutians  would  lie  in  ambush  here 
and  open  fire  on  us.  We  came  happily  through  this  passage,  however, 
and  out  into  open  country,  where  we  encamped  beside  a  well.  At  night 
the  horses  were  tethered,  and  sentries  were  put  on  guard,  with  orders 
to  beat  on  kettles,  in  order  to  let  us,  as  well  as  the  robbers,  know  that 
they  were  awake. 
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As  soon  as  it  became  dark,  they  made  themselves  heard  in  all 
directions  around  our  camp,  giving  wild  yelps  and  screams  like  hyenas 
or  wolves.  Loppsen  said  this  was  to  find  out  if  we  had  dogs,  and  they 
succeeded,  for  our  dogs  barked  and  howled  furiously  until  daybreak. 
Thus  their  planned  attack  was  frustrated.  The  next  day  they  followed 
us  for  some  distance,  but  finally  gave  it  up  as  a  bad  job.  We  were^ 
however,  on  our  guard  after  this.  Datreuil  de  Ehins  had  been  attacked 
and  killed  in  this  neighbourhood,  and  Prjevalsky  had  a  battle  with 
three  hundred  robbers;  but  he  had  two  officers,  twenty-one  cossacks, 
and  a  gatliog-gun.  I  was  alone  with  only  a  few  natives  and  three 
rifles. 

Such  was  our  entry  into  the  land  of  the  Chara-Taugutians.  The 
Mongolian  name  chara,  or  ''  black,"  is  here  synonymous  to  the  word  mo, 
meaning  '^  bad/'  because  the  Tan^utians  have  a  bad  reputation  as  robbers 
and  thieves.  They  speak  Tibetan,  have  the  same  faith  as  the  Mongolians ; 
they  carry  around  the  neck  the  same  gavos,  or  case,  containing  hurchans^  or 
idols,  and  make  the  same  pilgrimages  to  Lhasa.  The  present  Dalai  Lama 
is  a  Tangutian  boy.  They  live  in  great  black  tents  of  ooarse  cloth,  raise 
sheep,  goats,  and  yaks  for  a  living,  have  horses  and  camels,  get  their 
cereals  and  household  utensils  from  Ten-kar  and  Si-ning,  are  very  sure 
shots,  and  frequently  plunder  their  Mongolian  neighbours.  Wben  the 
Mongolians  go  to  Si-ning  or  to  the  temple  feasts  in  Kumbum,  they 
always  travel  in  large  well-armed  bands.  The  Tangutians  are  always 
armed  to  the  teeth.  At  Dulan-kit  we  found  a  great  Tangutian  oamp, 
and  stayed  there  a  couple  of  days.  Here  I  went  about  among  the  tents 
with  Loppsen  as  interpreter,  making  sketches  and  notes.  They  did  not 
seem  to  pay  any  attention  to  us  when  we  came  in,  only  casting  dis- 
trustful glances  at  us,  but  they  were  soon  taken  aback  by  my  easy  and 
cool  manner. 

Crossing  the  southern  Koko-nor  mountain-chain  by  the  pass 
Nokaoten-kotal  and  the  river  Buhain-gol,  which  I  forded  higher  up 
than  Abbe  Hue,  we  at  last  reached  Eoko-nor,  froni  which  lake  it  wa» 
still  1000  miles  to  Peking. 

The  blue  lake,  or  the  Koko-nor  of  the  Mongolians,  the  Tso-ngom- 
bo  of  the  Tibetans,  and  the  Tsing-hay  of  the  Chinese,  is  situated  at  an 
absolute  height  of  9975  feet,  and  has  clear  blue  salt  water,  which  gives 
rise  to  its  name.  The  lake  is  frozen  over  three  months  in  the  year ; 
but  every  violent  storm  causes  great  cracks  and  openings  in  the 
ice,  so  that  pilgrims  cannot  ride  across  it  to  the  tem[)le  on  the  island 
in  the  middle  of  the  lake.  They  therefore  make  sledges,  on  whioh 
they  take  provisions  and  fuel  for  three  days.  They  are,  however, 
frequently  hindered  from  reaching  the  island  by  great  gaps  in  the  ice, 
or  they  are  detained  on  the  island  by  thawing  weather.  The  water- 
level  varies  much  in  different  years.  Low  water  prophesies  a  good  year  ; 
but  when  there  is  high  water,  the  herds  are  decimated  by  the  wolves. 
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the  Tangntiftna  die  off  ia  disease,  and  the  pasturage  is  bad  and  soon 
dries  tip.  In  the  aummer  the  water  ia  higher  than  in  the  winter. 
These  irregularities  have  perhaps  contributed  to  lead  "  Pater  IIuo  "  to 
think  ihat  there  is  an  ebb  and  flood  in  Koko-nor. 

Nine  months  before  my  visit,  the  Dungan  rebels,  fleeing  before  their 
Chinese  porsucrs,  devastated  tlie  country  and  stole  400  sheep  and  140- 
horses  and  yaks  at  Yeekey-ulan,  but  the  water  had  been  unusually  high, 
which  of  course  accounts  for  it.  In  several  places  in  the  Uuhain-goL 
valley  we  had  seen  traces  of  the  Dungan  camp  fires.  Wherever  they 
had  gone  they  had  devastated  the  country  like  grasshoppers. 

A  day's  journey  from  the  city  Donkyr,  where  I  found  three  of  Captain 


Wellby's  servants,  lies  the  renowned  temple  Knmbum,  where  we  arrived 
on  November  20.  It  is  a  whole  village  of  temples,  built  in  motley  bat 
tasteful  and  elegant  Tibetan  style;  but  the  main  temple,  Sirkang,  is 
its  nucleus,  for  under  its  roof  of  thick  gold  plates  sits  the  god  Sardinchi- 
jee  Tanng-kaba,  fully  30  feet  high,  overlaid  with  gold,  and  dressed  in 
precious  silk  mantles,  and  before  this  god  the  pilgrims  throw  them- 
selves on  their  faces,  A  deep  and  mystioal  twilight  reigns  in  this 
temple,  but  before  Tsung-kaba  there  are  Ave  lamps  burning  on  the 
floor,  and  in  front  of  them  stand  Ave  jolat,  or  richly  ornamented  vessels, 
containing  diverse  edible  offerings  to  the  god,  such  as  tsamba,  butter, 
cereals,  water;  and  beside  these  vessels  there  arc  also  lamps  burning, 
which  increase  the  almost  CathoUo  mystical  light  effects.  The  templo 
is  a  perfect  museum,  full  of  other  gods  and  inuumerable  volumes  of  holy 
Tibetan  books.     The  high  Uima  of  the  temple  was  condescending  enough 
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to  let  me  see  every  thiDg,  on  my  promising  not  to  make  any  sketches. 
The  way  in  which  I  kept  this  promise  is  shown  by  the  magic-lantern 
slides. 

Tsuggtjin-dugun  is  a  temple  whose  outer  balconies  support  a  large 
number  of  korles,  or  prayer-mills,  which  are  vertical  cylinders  which 
may  be  turned  on  their  axles  by  means  of  cranks.  They  are  filled  with 
strips  of  i>ai)er  covered  with  the  sentence,  "On  mane  padme  hum,'* 
and  the  duty  of  certain  lamas  is  to  turn  these  cylinders  and  send  the 
prayers  to  the  knees  of  the  gods.  There  are  said  to  be  about  three 
hundred  lamas  in  the  temple.  Bareheaded,  barefooted,  and  beardless, 
clad  in  long  red  pieces  of  cloth,  these  simple-minded  lamas  idly  wander 
about  in  the  temples,  in  the  colonnades  and  courtyards,  and  are 
ridiculous  in  the  slavish  devotions  they  pay  to  the  images  that  they 
have  themselves  made.  I  also  saw  the  tree  on  whose  leaves,  according 
to  Abb4  Hue,  the  prayer  "  On  mane  padme  hum  "  spontaneously  grew 
every  year,  and  whose  leaves  are  sold  at  a  high  price  to  the  credulous 
pilgrims.  Loppsen  whispered  in  my  ear,  however,  that  the  lamas 
painted  the  letters  on  the  leaves  during  the  night. 

On  November  23  we  reached  the  strongly  fortified  city  Si-ning-fti, 
whose  western  gate  was  decorated  with  a  large  number  of  human  heads 
enclosed  in  wooden  cages  and  labelled.  I  was  told  that  they  were 
the  heads  of  chiefs  who  had  partaken  in  the  last  Dungan  rebellion. 
Dungans  are  Mohammedan  Chinese,  and  when  the  Chinese  mandarins 
interfered  in  a  religious  quarrel  in  the  Salar  district,  rebellion  broke 
out  in  December,  1894.  The  revolt  took  on  large  j)roportion8,  and 
in  July,  18D5,  reached  Si-ning,  and  the  country  i)eople  round  about 
the  city  took  all  their  movable  property  inside  the  walls  for  safety,  so 
that  the  population  increased  from  20,000  to  50,000.  Soon  battles  were 
fought  near  the  city,  and  wounded  Chinese  were  brought  to  the  city, 
the  temples  of  the  gods  were  transformed  into  hospitals,  and  Mr. 
and  Mrs.  Kidley,  two  English  missionaries  who  showed  me  the 
greatest  kindness,  had  their  hands  full  to  tend  the  wounded.  On 
September  1  the  town,  Tung-kwan,  just  outside  the  east  gate  of  Si-ning, 
rebelled,  and  all  the  Chinese  in  the  town  were  killed.  Si-ning  was 
beleaguered  for  five  months,  and  famine  and  pestilences  began  to  rage. 
People  began  to  venture  outside  the  city,  in  order  to  get  fuel  and  food, 
but  the  Dungans  always  lay  in  ambush,  and  killed  all  who  showed 
themselves. 

The  civil  ruler  of  the  city,  the  cowardly  Dao-tai,  was  on  good 
reasons  suspected  to  be  guilty  of  treason.  After  the  war  was  ended, 
he  was  called  before  the  emperor  to  receive  the  fine  silk  cord  which 
means  "  Go  home  and  hang  yourself."  lie  did  not  go,  however,  but 
killed  himself  with  opium  at  Lan-chau.  It  was  expected  every  day 
that  the  city  would  capitulate,  and  the  Chinese  gave  their  wives  large 
doses  of  opium  for  theiu  to  swallow  the  very  moment  the  city  should 
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be  taken,  io  order  that  they  might  not  fall  victims  to  the  Dangaus. 
Bnt  thanks  he  to  its  strong  walls  and  excellent  Djen-tai,  or  super- 
general,  Si-ning  held  out,  and  in  January,  1896,  received  succour  from 
General  Ho,  who  came  up  from  the  Japanese  war  with  two  thousand 
men.  It  is  impossible  to  form  any  conception  of  the  cruelties  com- 
mitted on  both  sides — small  children  were  transfixed  on  lances,  and  the 
prisoners  were  martyred  in  the  most  outrageous  manner.  When  the 
Dnngan  village  To-ba,  which  has  a  strongly  fortified  position  between 
Ten-kar  and  Si-ning,  had  held  out  for  several  months,  it  was  obliged 
to  surrender,  but  did  so  on  the  conditions  that  its  inhabitants  should 
be  allowed  to  leave  the  town  unmolested.  The  Chinese  accepted  this 
proposal,  but  required  the  inhabitants  of  the  town  to  stack  their 
weapons.  This  was  hardly  done  before  the  Dungans  were  attacked  and 
killed  to  the  last  man. 

The  populace  howled  like  wild  animals  when  General  He's  soldiers 
came  back  from  their  campaign  with  Mohammedan  prisoners,  who  were 
triumphantly  led  in  chains  through  the  streets  of  Si-ning  to  Djen-tai- 
jamen  to  receive  judgment,  which  was  soon  forthcoming.  They  were 
led  out  again,  and  outside  the  gate  their  throats  were  cut  with  dull 
knives.  Then  the  chest  of  each  was  opened,  and  the  heart  and  liver 
were  stuck  on  spear-points,  and  thus  carrying  these  tiophies  to  the 
nearest  eating-house,  the  soldiers  had  them  fried  and  then  ate  them  up. 
The  Chinese  believe  that  if  they  eat  up  the  hearts  and  livers  of  their 
enemies,  their  courage  will  be  transferred  to  themselves.  It  is  said 
that  50,000  Chinese  and  as  many  Dangans  were  killed  during  this 
rebellion.  Mohammedans  are  brave  soldiers,  but  in  this  case  they  had 
bad  weapons.  The  Chinese  are  incredibly  cowardly.  For  instance,  a 
large  force  of  them  beleaguered  a  Mohammedan  town  near  Si-ning, 
and  shot  at  its  walls  for  three  days,  but  did  not  dare  make  an  attack, 
fearing  that  the  inhabitants  were  prepared  to  play  a  ruse  on  them, 
since  there  were  no  sentinels  posted  on  the  walls.  General  Ho  came 
to  the  scene,  and  had  the  gate  blasted  open.  An  old  blind  woman,  the 
only  remaining  being  in  the  town,  came  up  and  said  that  all  the  rest 
had  fled  to  the  mountains  long  ago,  and  she  had  been  wondering  why 
the  Chinese  had  been  making  such  a  noise  with  their  cannon  outside 
the  walls. 

It  was  really  a  sad  journey  we  had  through  this  part  of  the  country. 
For  whole  days  we  marched  through  devastated  fields  and  past  ruined 
villages  and  burned  cities.  In  Tung-kwan,  the  streets  were  lined  with 
blind  old  people,  for  when  the  Chinese  had  taken  the  village,  they  let 
the  old  people  live,  but  blinded  them. 

From  Si-ning,  I  sent  home  my  servants  from  Eastern  Turkestan. 
Only  Islam-bay  accompanied  me  now,  besides  the  Chinese  servants, 
and  my  luggage  was  carried  on  mules  to  Ping-fan,  from  which  place  I 
continued  with  cs^rts  to   Liang-chau,  where   I  spent  the   Christmafr 
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holidays  with  very  friendly  English  missionaries.  A  telegraph-line 
connects  Liang-chau  with  Shanghai,  and  I  therefore  telegraphed 
to  his  Majesty  King  Oscar,  and  had  the  honour  of  getting  an 
encouraging  telegraphic  reply  from  his  Majesty  just  in  time  for  a 
Christmas  present.  This  was  my  first  greeting  in  the  far  East  from  my 
native  country. 

The  Chinese  have  their  own  ideas  of  the  telegraph.  They  believe 
that  the  despatch  is  written  on  a  piece  of  paper,  which  is  rolled  up  and 
sent  through  the  wire,  and  that  the  insulators  are  small  halting-stations 
where  the  piece  of  paper  can  rest  in  case  it  rains. 

From  Liang-chau,  I  set  off  in  the  beginning  of  the  new  year  with 
hired  camels  through  the  Ala-shan  deserts,  across  Fu-ma-fu — whose 
wang,  or  Mongolian  prince,  received  me  politely — to  Ning-sha,  where 
Swedish  missionaries  have  a  little  congregation  of  thirty  Christian 
Chinese. 

Our  January  travel  through  the  Ordos  deserts  was  hard.  Hwang- 
ho,  the  Yellow  river,  lay  covered  with  ice,  and  the  temperature  sank  as 
low  as  —27^  Fahr.  Every  day  we  had  north-west  storms,  and  I  should 
have  frozen  if  I  had  not  had  a  sholoa,  or  Chinese  hand-oven,  up  there 
on  the  back  of  the  camel.  We  encamped  by  a  well  at  the  same  time  as 
a  Dungan  caravan,  and  in  the  morning  it  was  found  that  one  of  the 
Dungans  had  frozen  to  death.  The  others  asked  Islam-bay  to  say  a 
Mohammedan  prayer  over  the  corpse,  which  was  laid  between  two 
stones,  after  which  the  others  continued  their  journey  as  if  nothing  had 
happened. 

After  once  more  crossing  Uwang-ho,  it  was  nice  to  rest  a  few  days 
at  Bau-tu,  in  the  home  of  countrymen,  a  Swedish  missionary,  by  the 
name  of  Helleberg,  and  his  wife.  Mr.  Helleberg  had  converted  many 
Chinese,  and  had  a  school  for  thirty  little  Chinese  boys,  who,  among 
other  things,  learned  English.  I  went  to  hear  a  lesson  in  geography, 
and  was  greeted,  on  entering  the  room,  with  a  "Good  morning,  sir; 
how  do  3'ou  do  ?  "  by  all  thirty  boys  in  concert. 

But  now  my  patience  was  almost  finished,  and  I  longed  for  my 
post,  which  was  waiting  for  me  in  Peking.  After  having  left  my 
caravan  in  good  hands,  and  with  a  Chinese  hurried  via  Salati,  Kwei* 
wa-chung,  Yo-ye-chung,  and  Kalgan — where  for  the  fourth  time  I 
passed  the  great  wall — to  Peking,  I  was  received  with  great  amiability 
by  the  European  ambassadors  and  by  Li-hung-chang. 

And  here  in  the  most  eastern  part  of  the  middle  kingdom  ended  my 
journey  through  Asia,  from  which  I  now  have  communicated  a  few 
scattered  episodes. 


Before  the  reading  of  the  paper,  the  President  said :  We  have  from  time  to 
time  heard  of  the  work  of  a  very  accomplished  young  Swedish  geographer  in  Central 
Asia,  and  on  two  or  three  occasions  we  have  received  communicatioiis  from  him 
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but  this  is  the  first  time  we  have  had  the  great  pleasure  of  welcomlDg  him  here  in 
person.  It  is  often  said,  '*  Poeta  nascitur  ik>d  fit,*'  but  it  may  equally  well  be  said 
and  Dr.  Hedin  is  an  instance  of  it,  "  Geograpbicus  nascitur  et  fit,**  for  although 
geographers  are  often  bom  so,  it  is  also  necessary  to  give  them  a  long  training* 
Dr.  Hedin  is  a  born  geographer,  and  he  showed  this  from  the  time  that  he 
was  at  school.  At  the  age  of  fifteen  or  sixteen  he  made  a  series  of  maps  of  the 
arctic  regions,  showing  the  tracks  of  each  arctic  explorer,  which  displayed  not 
only  beauty  in  execution,  but  also  very  extraordinary  research  for  a  schoolboy. 
He  made  himself  acquainted  with  all  that  was  known  of  geography,  studying  in 
Sweden,  in  Halle,  with  our  gold  medalist  Baron  Richthofen  in  Berlin,  and  he 
became  an  excellent  draughtsman.  All  the  beautiful  diagrams  you  will  see  on  the 
walls  were  drawn  by  his  own  hand  to  illustrate  this  memorable  expedition  of  which 
he  is  going  to  give  us  an  account.  He  had  made  three  previous  journeys  in  Persia 
and  Central  Asia,  so  that  we  may  naturally  expect  very  great  results  from  kO 
thoroughly  trained  a  geographer,  and  I  must  say  that  I  have  never  seen  work 
which  has  surpassed  his  in  completeness  and  in  thoroughness.  Moreover,  his 
love  for  geography  is  such  that  he  was  ready  to  face  and  overcome  most 
desperate  dangers  and  the  greatest  hardships  in  the  pursuit  of  his  objects,  and 
he  overcame  them. 

I  think  perhaps  I  ought  to  mention  that,  although  Dr.  Sven  Hedin  has  addressed 
geographical  audiences  in  the  Swedish  language,  in  the  German  language,  in  the 
Russian  language,  and  in  the  French  language,  this  is  the  first  time  he  has  ever 
addressed  an  English  audience  in  the  English  language,  and  yet  I  think  I  may 
promise  you  that  you  will  believe  you  are  listening  to  an  Englishman  accustomed 
to  address  large  audiences.  It  is  quite  certain  you  will  hear  a  most  interesting 
paper,  and  that  it  will  be  very  beautifully  illustrated  both  by  diagrams  and  by  photo- 
graphs.    I  will  now  request  Dr.  Sven  Hedin  to  address  you. 

After  the  reading  of  the  paper,  the  following  discussion  took  place : — 

The  Pbesidbnt  :  In  inviting  a  discussion  on  this  very  interesting  paper,  I  can't 
refirain  from  expressing  my  sense  of  the  very  great  loss  we  have  sustained  by  the 
death  of  Mr.  Ney  Elias,  only  a  fortnight  after  he  was  elected  a  member  of  this 
Council,  on  his  return  from  twenty  years*  service  in  Asiatic  countries.  I  looked  upou 
him  as  being  a  great  scholar  as  well  as  a  great  traveller,  and  as  likely  to  become  a 
aaccessor  of  those  illustrious  men  who  used  to  make  our  discussions  on  Central 
Asian  subjects  so  interesting.  I  am  afraid  that  our  Vice-President,  Mr.  Curzon, 
has  disappeared  in  the  darkness,  but  we  are  honoured  by  the  presence  of  the 
Councillor  of  the  Russian  Embassy,  M.  Lessar,  and  I  am  sure  the  meeting  will  be 
very  glad  to  hear  his  observations,  if  he  should  wish  to  make  any. 

M.  Lessab  :  La  Societe  Koyale  de  Geographie,  fiddle  k  ses  traditions,  salue  et 
encourage  sans  difference  de  nationalitc  tous  ceux  qui  contribuent  aux  progrds  de  ia 
tAche  quelle  poursuit.  Bien  plus  encore,  avec  la  largeur  des  vues  d*une  reunion 
de  savants  qui  ont  tant  fait  pour  I'etude  de  notre  plan^te,  elle  associe  un  etranger 
•comme  moi  h  la  solennite  d'aujourdhui.  J*apprecie  doublement  cet  honneur; 
premi^rement  parceque  ce  n'est  pas  un  simple  voyage  que  nous  fDtons,  mais  une 
exploration  tout  k  fait  exccptionelle,  6t  en  second  lieu  a  cause  des  liens  de  sincere 
et  profonde  amitie  qui  m'unissent  au  heros  de  ce  soir.  Le  sort  a  appele  TAngleterre 
et  la  Russie  a  I'accomplissement  d*une  grande  oeuvre  civilisatrice  en  Asie.  Cette 
cooperation  avec  la  Grande  Bretagne  dont  nous  sommes  ficrs,  a  eu,  entre  autres, 
de  grands  resultats  pour  la  geographie.  Mais  le  docteur  Hedin  n'ayant  d'autre 
stimulant  que  la  pursuite  des  probldmes  purement  scientifiques  a  neanmoins  par 
ses  travaux  dequatre  ans  egale  les  plus  celebres  explorateurs  contemporains  de  cette 
partie  du  monde.    Ses  lettres  malhenreusement  mais  inevitablement  si  rares  lors 
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de  son  abseDce  et  surtout  ce  qu^il  vient  de  nous  communiquer  tout  a  llienre  nous 
indiquent  suffisamment  quelles  nouvelles  lumi^res  precieuses  apportera  le  rapport 
detail!^  de  son  voyage  a  nos  connaissances  actuelles. 

Aussi  je  suis  tr^  reconnaissant  a  Mr.  le  Pr^iident  de  m'ayoir  invito  k  joindre 
aux  souhaits  de  bieuvenue  quUl  vient  d'adre^ser  si  eloquenment  au  Dr.  Hedin 
mes  felicitations  et  mes  hommages  d'admiration,  et  je  crois  pouvoir  dire  oeux  de 
tous  les  geographes  russes. 

Sir  Henry  Howobth  :  When  Charles  the  King  of  Sweden  was  defeated  at  the 
battle  of  Pultawa,  the  heroic  soldiers  who  had  followed  him  from  one  victory  to 
another  were  transported  to  Siberia.  Among  tbem  were  two  famous  men,  one 
of  whom  was  the  first  to  give  us  a  real  picture  of  the  geography,  physiography, 
and  ethnography  of  Central  Asia.  The  book  is  anonymously  written,  but 
nothiDg  like  it  has  been  written  since.  Now,  one  hundred  and  fifty  years  after- 
wards, we  have  another  Swede  who  comes  to  rival,  not  this  literary  effort,  but 
to  rival  tbe  efibrts  of  the  greatest  travellers  of  all  time,  following  in  the  foot- 
steps of  Marco  Polo,  and  the  only  European  who  has  been  able  to  follow  in 
those  steps. 

What  an  interesting  country  this  is !  and  I  cannot  help  sayiog,  and  my  friend 
will  pardon  me  saying,  how  it  would  have  delighted,  *'  Pater  et  magister  meus,** 
Colonel  Yule,  one  of  the  greatest  of  our  scientific  geographers,  to  have  been  here 
to-night.  He  had  in  his  memory  a  most  extraordinary  store  of  knowledge  of 
this  district,  and  it  seems  to  me,  when  the  book  is  published  which  oontidns  tbe 
record  of  these  travels,  we  shall  have  added  such  a  chapter  as  has  never  been 
added  by  one  man  before.  The  accounts  of  the  cities  buried  in  the  sand,  from 
which  some  of  our  Euglish  friends  have  discovered  Buddhist  manuscripts,  and 
also  brought  home  handfuls  of  coins,  of  which  I  have  seen  many,  is  full  of  ex- 
traordinary interest;  it  teaches  us  that  along  the  northern  slopes  of  that  great 
tableland  there  was  an  Aryan  population  speaking  a  language  allied  to  the  Indian 
languages.  Here  we  have  for  the  first  time  some  reason  why  these  disappeared, 
and  some  reason  why  Marco  Polo  travelled  this  region  in  comparative  ease,  as  well 
as  many  Chinese  travellers  two  or  three  centuries  before  Marco  Polo. 

In  these  glaciers  we  have  a  kind  of  barometer,  which  shows  us  that  the 
climate  of  the  country  has  altered  within  comparatively  recent  times  to  effect 
this  shrinking  of  the  glaciers,  this  drying  up  of  the  sheets  of  water,  which  the 
Chinese  geographers  insist  were  to  be  found  in  the  early  centuries  aftor  Christ 
in  a  large  part  of  this  area,  of  which  the  great  Lob-nor  is  merely  a  shrunken 
fragment ;  and  here  also  we  have  a  reason  why  so  many  of  these  old  river  tracks 
are  found  now  to  be  full  of  dry  sand.  They  are  not  merely  winter  torrents, 
but  they  are  bona  fide  rivers  which  have  shnmk  into  nothing.  The  cause  is 
that  the  big  lakes,  etc.,  from  which  the  rain  could  be  gathered  have  shrunk  into 
nothing.  We  have  also  another  reason  why  the  sandstorms  overwhelmed  tbe 
towns,  from  the  fact  that  the  rivers  themselves  have  changed  their  beds,  as  it  is 
the  fashion  for  so  many  rivers  to  do  on  the  other  side  of  the  mountains,  and  for 
exactly  the  same  reason. 

Two  questions  before  I  sit  down.  I  am  a  great  heretic  on  the  subject  of  the 
wild  camel,  and  I  am  bound  to  say  Littledale  and  others  have  never  quite  convinoed 
me.  The  opinion  of  some  is  that  these  wild  camels  are  herds  of  semi-wild  camels 
let  loose  for  reasons  of  religion  by  the  priests,  and  that  they  have  become  semi- 
wild,  or  feral,  just  like  those  wonderful  camels  in  Australia,  lost  by  the  first  great 
expedition,  that  traversed  the  continent  from  east  to  west  and  were  actually  found 
by  one  of  my  friends  on  the  borders  of  Queensland.  But  there  is  another  possible 
explanation.      These  rivers  must  have  abandoned  their  old  beds  rapidly,  if  not 
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fuddenly,  or  dse  the  mhabitants  would  not  have  left  their  books  and  Taluablee. 
They  most  have  left  pretty  rapidly,  as  the  inhabitants  near  the  Yellow  riyer  have 
to  do,  and  in  consequence  large  herds  of  camels  must  have  strayed  and  became 
subferal. 

Another  question  I  would  like  to  ask  is,  How  do  the  birds  which  spend  their 
firing  and  summer  in  Siberia  6nd  their  way  down  to  India,  their  winter  quarters  ? 
Several  men  have  traversed  this  region,  and  I  have  seen  a  good  many  of  them,  but 
they  saw  no  live  birds  along  the  valleys  at  all,  and  it  is  a  puzzle  to  know  how 
they  cross  the  plateaux  and  the  Himalayas ;  but  that  they  must  pass  over  is  shown 
by  the  fact  that  swarms  of  little  soft-billed  birds  spend  their  summer  and  spring 
in  Siberia,  and  in  the  winter  are  found  on  the  other  side  of  this  tremendous  plateau, 
with  its  almost  impassable  heights.  The  subject  is  so  full  of  interest  one  might 
go  on  for  ever. 

I  should  like  to  thank  Dr.  Hedin  very  cordially  indeed  for  the  extraordinary 
pluck  and  endurance  he  showed,  unbaffled  by  disaster,  and  for  the  delightful  piece 
of  racy  and  living  Euglish  in  which  he  has  embalmed  and  enshrined  his  account  of 
the  journey. 

Mr.  Delmab  Morgan  :  Let  me,  in  the  first  place,  pay  my  tribute  of  admiration 
to  Dr.  Sven  Uedin  for  the  admirable  account  he  has  given  us  of  his  journeys  in 
Central  Asia.  Probably  the  most  interesting  of  his  explorations  is  his  ascent  of 
Mount  Mustagh-ata  to  a  greater  height  than  has  been  hitherto  attained  by  any 
EuiO()ean.  But  it  is  to  his  surveys  and  observations  in  the  region  of  Lob-nor  that 
I  shall  confine  my  remarks  this  evening. 

About  twenty  years  ago,  the  late  Russian  traveller,  Prjevalsky,  gold  medallist  of 
our  Society,  visited  the  region  of  Lake  Lob,  and  placed  this  lake  on  his  map,  assign- 
ing for  it  a  position  about  one  degree  too  far  south,  according  to  Baron  von  Richthofen, 
who  relied  on  the  Chinese  maps.  The  controversy  which  took  place  on  this  question 
between  these  two  authorities  was  published  in  my  *  Lob-nor.*  Now  Dr.  Sven 
Hedin,  a  pupil  of  Richthofen,  has  discovered  a  lake  confirming  the  views  of  this 
eminent  geographer,  and  he  claims  that  this  and  no  other  is  the  true  Lob-nor. 
After  studying  the  arguments  adduced  by  him  in  support  of  this  conclusion,  I 
must,  with  every  respect  to  one  who  has  personally  visited  the  region  in  question, 
be  allowed  to  differ,  and  I  think  it  would  be  premature  to  alter  the  position  of  the 
lake  on  our  maps  before  more  complete  surveys  have  been  made,  especially  as  a 
reoent  traveller,  M.  Kozloff,  a  member  of  Pevtsofs  expedition,  passed  through  this 
country  aud  made  no  change  in  the  position  of  the  lake,  but,  on  the  contrary, 
confirmed  the  general  accuracy  of  Prjevalsky's  observations.  Among  the  argu- 
ments brought  forward  by  Dr.  Sven  Hedin,  he  says  that  Marco  Polo  made  no 
mention  of  the  lake.  But  it  is  well  known  that  Marco  Polo  mentioned  very  few 
of  the  natural  features  which  he  must  have  come  across  in  his  travels.  Besides, 
the  route  he  took  would  have  taken  him  a  considerable  distance  to  the  south  of 
Lob-nor,  and  would  have  nearly  coincided  with  that  followed  by  Bobarovsky 
and  Kozloff  in  order  to  reach  Sbachau.  These  travellers  speak  of  a  vast  extent 
of  saline  swamps,  marking  what  must  have  formerly  been  the  continuation 
in  a  north -eaiiterly  direction  of  the  waterspread  of  Lob-nor.  The  ancient 
lake-bed  is,  according  to  their  surveys,  clearly  defined  by  ranges  of  moun- 
tains to  the  north  and  south,  meeting  at  some  point  to  the  north-east  of 
Prjevalsky's  lake. 

I  trunt  that  Dr.  Sven  Hedin  will  excuse  this  criticism  of  only  one  point  in  his 
extremely  interenting  paper,  and  accept  my  congratulations  on  the  very  successful 
journey  he  has  made— a  journey  full  of  privations  and  hardships,  which  he  seems  to 
have  borne  better  than  the  natives  who  accompanied  him. 
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.  Dr.  SvEK  Hedin  :  I  have  to  offer  my  hearty  thanks,  before  all  other  things,  to 
the  President  and  to  the  Hoyal  Greographical  Society  for  the  friendly  and  honourable 
manner  in  which  I  have  been  received  here,  and  for  the  friendly  remarks  made 
during  the  discussion.  I  have  to  thank  my  old  and  dear  friend  M.  Lessar  for  his 
congratulations  on  my  journey.  In  the  year  1890-91  he  received  me  in  Bokhara,  and 
I  spent  some  very  agreeable  and  pleasant  days  in  his  house.  I  afterwards  saw  him 
in  1893  at  l^ashkent,  and  in  St.  Petersburg,  and  I  am  very  happy  to  have  had 
an  opportunity  to  see  him  here  again.  That  gives  an  argument  to  the  saying  that 
we  live  in  a  very  small  planet.  Sir  Henry  Howorth  uttered  some  very  nice  words 
to  me.  As  to  his  opinion  about  the  wild  camel,  1  quite  agree  with  him.  I  always 
had  an  impression  that  the  wild  camels  I  found  to  the  north  of  the  Keria-daria  are 
the  successors  of  tame  camels,  and  when  I  write  in  my  paper  that  the  shepherds 
told  me  that  the  wild  camels  do  not  fear  anything  so  much  as  the  smoke  from  the 
camp  fires,  and  that  when  they  smell  the  smoke  they  run  away  and  do  not  stop  for 
two  or  three  days,  I  think  that  is  atavism;  they  have  the  instinctive  feeling  that 
their  ancestors,  thirty  or  forty  generations  ago  perhaps,  were  bound  at  camp  fires,  and 
now  they  have  a  feeling  that  human  beings  are  their  very  worst  enemies,  and  that 
their  ancestors  have  been  the  slaves  of  man.  I  found  one  shepherd  who  had  caught 
a  wild  camel  only  some  days  old,  and  that  camel  lived  for  a  year  and  some  weeks 
quite  tame.  Now  you  understand  that  you  could  not  do  that  with  a  quite  wild 
animal  in  a  few  days. 

As  to  the  routes  of  the  birds,  1  do  not  know  anything.  Prjevalsky  has  given  a 
very  interesting  explanation  of  the  highways  of  the  Siberian  birds  when  going  back 
to  India.  1  don't  remember  it,  as  that  is  not  my  speciality ;  but  Prjevalsky  writes 
on  the  subject  very  ably. 

Then,  as  to  the  remarks  of  Mr.  Delmar  Morgan,  I  did  not  get  quite  a  clear 
impression  of  his  opinions,  and  fear  that  I  did  not  understand  all  that  he  said.  lam 
glad  to  hear  the  opinion  of  Mr.  Delmar  Morgan,  who  has  paid  a  great  deal  of  atten- 
tion to  the  Lob-nor  question,  but  I  think  practical  observation  at  the  very  place  is 
more  important  than  theory  and  the  study  of  books  and  maps.  It  would  be  very 
interesting  to  know  how  Mr.  Delmar  Morgan,  who  has  opinions  differing  from 
mine,  explains  the  existence  and  formation  of  the  river-bed  found  by  Kozloff  at  the 
foot  of  Euruk  Yagh  going  eastwards  as  a  continuation  of  the  Tarim  river ;  how 
be  understands  the  existence  of  the  old  river-bed  I  found  at  Merdak-shahTy  and 
another  by  Pevtsoflf  further  south,  and  the  new  river-beds  found  by  Prjevalsky?  I 
think  the  river-beds  give  the  best  argument  for  the  statement  that  Lob-nor  is  a  wan- 
dering lake,  and  that  the  Tarim  as  well  as  the  southern  basin  has  moved.  Only  the 
region  about  the  northern  lake  is  called  Lob-nor,  a  name  absolutely  unknown  round 
the  southern  lake.  How  does  he  explain  the  absolute  absence  of  forest  round  the 
southern  lake  when  the  whole  hydrographic  system  of  the  Tarim  is  rich  in  poplar ; 
and,  lastly,  the  historical  tradition  of  the  inhabitants  themselves,  who  told  me  that 
their  grandfathers  dwelt  at  a  lake  to  the  north  of  the  southern  basin  ?  I  got  infor- 
mation from  them  so  correctly  that  I  could  calculate  that  the  southern  basin  can 
only  be  200  years  old,  formed,  I  should  think,  about  1720 ;  and  in  the  book  of  General 
Pevtsoff,  published  a  very  little  time  ago,  you  will  find  proofs  of  the  same  fact.^ 
He  heard  from  the  inhabitants  of  the  southern  basin  that  their  grandfathers  had 
dwelt  at  another  lake  to  the  north.     About  Marco  Polo  Mr.  Delmar  Morgan  is  quite 


♦  Pevtsoff  writes  in  his  work,  *  Trudii  Tibetskoi  Expeditsii,  1889-90,*  p.  305  :  -The 
river  Yarkand-darya  flowed  200  yards,  according  to  tradition,  to  the  north  of  its  present 
bed,  and  discharged  into  the  small  lake  Ushu-kul,  which  is  communicated  by  a  ohannel 
with  Lop-nor." 
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right ;  it  is  not  a  good  argument.  It  is,  nevertheless,  very  interesting  to  observe  that 
Marco  Polo,  who  passed  the  city  of  Lob,  does  not  mention  the  lake  Lob-nor ;  but 
that  is  a  bad  argument,  because  he  does  not  mention  the  Tarkaud-,  Ehotan-, 
and  Cherchen-darias,  and  he  must  have  had  a  difficult  passage  through  these 
rivers;  and  he  does  not  mention  the  Euen  Luo,  one  of  the  highest  mountain 
ranges  on  the  Earth.  I  am,  nevertheless,  very  glad  to  hear  Mr.  Delmar  Morgan's 
opinion. 

The  President  :  The  meeting  will,  I  am  sure,  have  gathered  that  we  have  only 
heard  a  very  small  part  of  the  work  done  by  Dr.  Sven  Hedin.    He  has  touched 
upon  his  ascent  of  Mustagh-ata.    You  have  only  to  look  at  his  diagrams  to  see  the 
work  he  did  round  that  mountain.     Look  at  the  way  he  has  mapped  out  all  the 
glaciers  that  descend  from  it,  and  I  may  add  that  he  spent  four  months  on  the 
necessary  surveys.     It  is  the  same  with  the  desert.     I  saw  with  what  thrilling 
interest  the  whole  meeting  listened  to  Dr.  Hedin's  graphic  account  of  the  dangers 
he  encountered  and  overcame  in  that  desert,  and  I  heard  a  sigh  of  relief  from  the 
audience  when  Dr.  Hedin  described  how  he  heard  the  duck  splash  iuto  the  pond, 
and  was  able  to  fill  his  boots  with  water  to  take  to  his  dying  companion.     There 
are  interesting  questions  connected  with  that  moving  sand  and  the  time  it  takes  in 
working  across  the  desert.     Sir  Douglas  Forsyth  gives  us  some  interesting  remarks 
on  the  rate  of  travel  of  sand,  calculated  from  observations  on  buildings  on  the  edge 
of  the  desert.     All  the  points  and  questions  connected  with  the  Keria-daria  and 
the  other  rivers  which  lose  themselves  in  the  desert,  and  with  the  supply  of  water, 
will  no  doubt  be  further  treated  in  Dr.  Hedin's  book;  also  the  discovery  of  entirely 
new  country  along  the  Kuen  Lun,  and  his  discussion  of  the  Lob-nor  question.    We 
have  now  the  honour  of  welcoming  here  His  Excellency  the  Swedish  minister,  and 
I  wish  to  say  to  him  how  truly  the  Royal  Geographical  Society  feels  the  debt  of 
gratitude  it  owes  to  his  Majesty   the  King  of  Sweden,  for  having,   with  such 
enlightened  liberality,  sent   forward  or  assisted  to  send  forward    so  many   geo- 
graphical expeditions,  and  more  especially  the  expedition  of  Dr.  Sven  Hedin — I 
believe   very  largely  supported  by  the  King  of  Sweden — and   for  His  Majesty's 
appreciation  of  the  work  of  geographers  by  recognizing  their  splendid  journeys 
on  their  return  to  their  native  country.     I  am  glad  to  say  that  Dr.  Sven  Hedin 
has  been  decorated  by  his  Majesty,  not  only  with  the  Order  of  the  North  Star, 
but    with    the   order    in    diamonds,  a  distinction    which    I    believe    has    only 
been  received  by  three  other  members  of  that  order.    You  will,  I  am  sure,  pass 
with  acclamation  a  vote  of  thanks  to  Dr.  Hedin  himself,  and  your  thanks  will 
include  not  only  the  work  that  he  has  done  in  Central  Asia,  and  the  perils  he  haa 
undergone  for  the  sake  of  our  science,  but  also  your  thanks  will  include  the  deeply 
interesting  and  admirably  delivered  address  which  we  have  heard  this  evening,  as 
well  as  the  numerous  beautiful  illustrations  by  himself,  and  the  splendid  diagrams 
he  has  brought  over  to  show  us,  also  drawn  entirely  by  himself.    I  see  that  it  is 
carried  by  acclamation ;  I  therefore  offer  your  vote  of  thanks  to  Dr.  Sven  Hedin. 
Some  of  the  most  interesting  things  he  has  brought  back,  have  just  been  put  into 
my  hands — drawings  of  the  patterns  and  figures  of   Buddha  sitting  on  lotuses, 
which  he  found  on  the  walls  of  that  buried  city  in  the  desert. 
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Ok  February  24  the  Boyal  Society  held  one  of  their  special  meetings  for 
discussion,  at  which,  in  addition  to  Fellows  of  the  Society,  other  special- 
ists are  invited  to  take  part.  The  subject  was  '*  The  Scientific  Advan- 
tages of  an  Antarctic  Expedition  ; "  and  Sir  John  Evans,  Treasurer  of 
the  Boyal  Society,  who  occupied  the  chair,  intimated  that  the  discussion 
should  be  strictly  limited  to  the  scientific  advantages,  and  should  take 
no  account  of  any  possible  economic  or  political  benefits  which  might 
be  anticipated  as  a  result  of  exploration. 

The  meeting  was  very  well  attended,  almost  all  the  representative 
scientific  men  in  London  who  are  interested  in  the  sciences  dealing 
with  the  Earth  being  present  Dr.  Nansen  was  also  at  the  meeting; 
and  Dr.  Neumayer,  of  the  Deutsche  Seewarte,  came  specially  from 
Hamburg  to  add  his  voice  to  the  demand  for  an  expedition,  which  he 
was  the  first,  now  nearly  thirty  years  ago,  to  urge  as  a  necessary 
sequel  to  Soss's  work.  The  proceedings  were  opened  by  a  general 
paper  by  Dr.  John  Murray,  whose  paper  in  the  Journal  for  January, 
1894,  was  80  complete  that  it  is  only  necessary  to  give  the  following 
abstract  of  his  fresh  statement : — 

Dr.  Murray  said :  From  a  scientific  point  of  view,  the  advaDtages  to  be 
derived  from  a  well-equipped  and  well-directed  expedition  to  the  Antarctic  would, 
at  the  present  time,  be  maDifold.  Every  department  of  natural  knowledge  would 
be  enriched  by  systematic  observations  as  to  the  order  in  which  phenomena  coexist 
and  follow  each  other,  in  regions  of  the  Earth's  surface  about  which  we  know  very 
little  or  are  wholly  ignorant.  It  is  one  of  the  great  objects  of  science  to  collect 
observations  of  the  kind  here  indicated,  and  it  may  be  safely  said  that  without 
them  we  can  never  arrive  at  a  right  understanding  of  the  phenomena  by  which  we 
are  surroimded,  even  in  the  habitable  parts  of  the  globe. 

Before  considering  the  various  orders  of  phenomena,  concerning  which  fuller 
information  is  urgently  desired,  it  may  be  well  to  point  out  a  fundamental  topo- 
graphical difference  between  the  Arctic  and  Antarctic.  In  the  northern  hemiiphen 
there  is  a  polar  sea  almost  completely  surrounded  by  continental  land,  and  cooti- 
nental  conditions  for  the  most  part  prevail.  In  the  southern  hemisphere,  on  the 
other  hand,  there  is  almost  certainly  a  continent  at  the  south  pole,  which  is  com- 
pletely surrounded  by  the  ocean,  and,  in  those  latitudes,  the  most  simple  and 
extended  oceanic  conditions  on  the  surface  of  the  globe  are  encountered. 

One  of  the  most  remarkable  features  in  the  meteorology  of  the  globe  is  the  low 
atmospheric  pressure  at  all  seasons  in  the  southern  hemisphere  south  of  latitude 
45**  S.,  with  the  accompanying  strong  westerly  and  north-westerly  winds,  large 
rain  and  snow  fall,  all  round  the  south  polar  regions.  The  mean  pressure  seems 
to  be  less  than  29  inches,  which  is  much  lower  than  in  similar  latitudes  in  the 
northern  hemisphere.  Some  meteorologists  hold  that  this  vast  cyclonic  system 
and  low-pressure  area  continues  south  as  far  as  the  pole,  the  more  southerly  parts 
being  traversed  by  secondary  cyclones.  There  are,  however,  many  indications  that 
the  extreme  south  polar  area  is  occupied  by  a  vast  an ti-cy clone,  out  of  which  winds 
blow  towards  the  girdle  of  low  pressure  outside  the  ice-bound  region.  All  our 
knowledge  of  the  meteorological  conditions  of  the  Antarctic  is  limited  to  a  few 
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obnrviitioDs  duriDg  the  midsummer  months,  and  theee  indicate  that  the  tem- 
perature of  the  snow-covered  antarctic  continent  is  even  at  that  time  much  lower 
than  that  of  the  surrounding  sea.  There  would  appear  to  he  good  reasons  for 
believing  that  the  region  of  the  south  pole  is  covered  by  what  may  be  regarded 
practieally  as  a  great  permanent  anti-cyclone,  with  a  much  wider  extension  in  winter 
than  in  summer.  It  is  most  likely  that  the  prevailing  winds  blow  out  from  the  pole 
aU  the  year  round  towards  the  surrounding  sea,  as  in  the  case  of  Greenland,  but, 
mdike  Greenland,  this  area  is  probably  seldom  traversed  by  cyclonic  disturbances. 
Bat  what  has  been  stated  only  shows  how  little  real  knowledge  we  possess  con- 
cerning the  atmospheric  conditions  of  high  southern  latitudes.  It  is  certain,  how- 
ever, that  even  two  years'  systematic  observations  within  these  regions  would  be  of 
the  utmost  value  for  the  future  of  meteorological  science. 

From  many  points  of  view,  it  would  be  important  to  learn  something  about  the 
condition  and  distribution  of  antarctic  sea-ice  during  the  winter  months,  and  espe- 
cially about  the  position  of  the  huge  table-shaped  icebergs  at  this  and  other  seasons 
of  the  year.  These  flat-topped  icebergs,  with  a  thickness  of  1200  or  1500  feet,  with 
their  stratification  and  their  perpendicular  cliffs,  which  rise  150  or  200  feet  above 
and  sink  1100  or  1400  feet  below  the  level  of  the  sea,  form  the  most  striking 
peculiarity  of  the  antarctic  ocean.  Their  form  and  structure  seem  clearly  to  indi- 
cate that  they  were  formed  on  an  extended  land  surface,  and  have  been  pushed  out 
over  low-lying  coasts  into  the  sea.  All  antarctic  land  is  not,  however,  surrounded 
by  inaccessible  cliffs  of  ice,  for  along  the  seaward  faces  of  the  great  mountain 
ranges  of  Victoria  Land  the  ice  and  snow  which  descend  to  the  sea  apparently  form 
cliffs  not  higher  than  10  to  20  feet,  and  in  1895  KristeDsen  and  Borchgrevink  landed 
on  a  pebbly  beach,  occupied  by  a  penguin  rookery,  at  Cape  Adare  without  en- 
countering any  land-ice  descending  to  the  sea. 

Is  there  an  antarctic  continent  ?  It  has  already  been  stated  that  the  form  and 
structure  of  the  antarctic  icebergs  indicate  that  they  were  built  up  on,  and  had 
"flowed  over,  an  extended  land  surface.  As  these  bergs  are  floated  to  the  north  and 
broken  up  in  warmer  latitudes,  they  distribute  over  the  floor  of  the  ocean  a  large 
quantity  of  glaciated  rock  fragments  and  land  detritus.  These  materials  were 
dredged  up  by  the  Challenger  in  considerable  quantity,  and  they  show  that  the 
rocks  over  which  the  antarctic  land-ice  moved  were  gneisses,  granites,  mica-schists, 
quartziferous  diorites,  grained  quartzites,  sandstones,  limestones,  and  shales. 

The  fossil  remains  which  have  been  found  in  the  Antarctic  indicate  in  these  areas 
a  much  warmer  climate  in  past  times.  We  are  thus  in  possession  of  abundant 
indications  that  there  is  a  wide  extent  of  continental  land  within  the  ice-bound 
regions  of  the  southern  hemisphere. 

It  is  not  likely  that  any  living  land-faima  will  be  discovered  on  the  antarctic 
continent  away  from  the  penguia  rookeries.  Still,  an  antarctic  expedition  will 
certainly  throw  much  light  on  many  geological  problems.  Fossil  finds  in  high 
latitudes  are  always  of  special  importance. 

In  any  antarctic  expedition  magnetic  observations  would,  of  course,  form  an 
essential  part  of  the  work  to  be  imdertaken,  and  the  importance  of  such  observations 
has  been  frequently  dwelt  upon  by  eminent  physicists  and  navigators.  Should  a 
party  of  competent  observers  be  stationed  at  Cape  Adare  for  two  years,  pendulum 
observations  could  be  carried  out  there  and  at  other  points  within  the  Antarctic,  or 
even  on  icebergs.  It  might  be  possible  to  measure  a  degree  on  the  antarctic 
continent  or  ice-cap,  which  would  be  a  most  useful  thing  to  do.  By  watching  the 
motions  of  the  icebergs  and  ice  from  land  at  Cape  Adare,  much  would  be  learnt 
about  oceanic  currents,  and  our  knowledge  of  the  tides  would  be  increased  by  a 
syttematic  series  of  tidal  observations  on  the  shores  of  the  antarctic  continent. 
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where  we  have  at  present  no  observations.  The  series  of  scientific  observations 
here  indicated  would  fill  up  many  other  gaps  in  oar  knowledge  of  the  physical 
conditions  of  these  high  southern  latitudes. 

In  regard  to  the  depth  of  the  ocean  immediately  surrounding  the  antarctic 
continent,  we  have  at  present  very  meagre  information,  and  one  of  the  objects  of  an 
antarctic  expedition  would  be  to  supplement  our  knowledge  by  an  extensive  series 
of  soundings  in  all  directions  throughout  the  antarctic  and  southern  oceans.  It 
would  in  this  way  be  possible,  after  a  careful  consideration  of  the  depths  and 
marine  deposits,  to  trace  out  approximately  the  outlines  of  the  antarctic  continent 
The  depths  found  by  the  Challenger  in  the  neighbourhood  of  the  antarctic  circle 
were  from  1300  to  1800  fathoms,  and  further  north  the  Challenger  soundings  ranged 
from  1260  to  2600  fathoms.  To  the  south-west  of  South  Georgia,  Ross  paid  oat 
4000  fathoms  of  line  without  reaching  bottom.  In  the  charts  of  depth  which  I  have 
constructed  I  have  always  placed  a  deep  sea  in  this  position,  for  it  appears  to  mo 
that  Boss,  who  knew  very  well  how  to  take  soundings,  was  not  likely  to  have  been 
mistaken  in  work  of  this  kind. 

The  deposits  wliich  have  been  obtained  close  to  the  antarctic  continent  consist 
of  blue  mud,  containing  glauconite,  made  up  for  the  most  part  of  detrital  matters 
brought  down  from  the  land,  but  containing  a  considerable  admixture  of  the 
remains  of  pelagic  and  other  organisms.  This  gives  place  further  north  to  diatom 
ooze,  and  then  red  clay.  Since  the  views,  however,  as  to  the  distribution  of  deep- 
sea  deposits  throughout  these  high  southern  latitudes  are  founded  upon  relatively 
few  samples,  it  cannot  be  doubted  that  further  samples  from  different  depths  in  the 
unexplored  regions  would  yield  most  interesting  information. 

The  mean  daily  temperature  of  the  surface  waters  of  the  antarctic,  as  recorded 
by  Ross,  to  the  south  of  lat.  63°  S.  in  the  summer  months,  varies  from  27*3^  to 
33*6°,  and  the  mean  of  all  his  observations  is  29'85°.  His  mean  for  the  air  during 
the  same  period  is  somewhat  lower,  being  28*74°.  In  fact,  all  observations  seem 
to  show  that  the  surface  water  is  warmer  than  the  air  during  the  summer  months. 
Tlie  Challenger  observations  of  temperature  beneath  the  surface  indicate  the 
presence  of  a  stratum  of  colder  water  wedged  between  warmer  water  at  the  sur&oe, 
and  warm  water  at  the  bottom. 

In  the  greater  depths  of  the  Antarctic,  as  far  south  as  the  antarctic  cirde,  the 
temperature  of  the  water  varies  between  32°  and  35*^  Fahr.,  and  is  not,  therefi>re, 
very  difierent  from  the  temperature  of  the  deepest  bottom  water  of  the  tropical 
regions  of  the  ocean.  The  presence  of  this  relatively  warm  water  in  the  deeper  parts 
of  the  antarctic  ocean  may  be  explained  by  a  consideration  of  general  oceaoie 
circulation.  While  these  views  as  to  circulation  appear  to  be  well  established,  still 
a  fuller  examination  of  these  waters  is  most  desirable  at  difierent  seasons  of  the 
year,  with  improved  thermometers  and  sounding-machines.  Indeed,  all  deep-sea 
apparatus  has  been  so  much  improved  as  a  result  of  the  Challenger  exploratioDS, 
that  the  labour  of  taking  observations  has  been  very  much  lessened. 

In  the  surface  waters  of  the  antarctic  regions  there  is  a  great  abundance  of 
diatoms  and  other  marine  algse.  These  floating  banks  or  meadows  form  primarily 
not  only  the  food  of  pelagic  animals,  but  also  the  food  of  the  abundant  deep- 
sea  life  which  covers  the  floor  of  the  ocean  in  these  south  polar  regions.  PeU^o 
animals,  such  as  copepods,  amphipods,  molluscs,  and  other  marine  organismSy 
are  also  very  abundant,  although  species  are  fewer  than  in  tropical  waters. 
Some  of  these  animals  seem  to  be  nearly,  if  not  quite,  identical  with  those  found 
in  high  northern  latitudes,  and  they  have  not  been  met  with  in  the  intervening 
tropical  zones. 

A  peculiarity  of  the  tow -net  gatherings  made  by  the  Challenger  Expedition 
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in  high  southern  latitudes,  is  the  great  rarity  or  absence  of  the  pelagic  larvss  of 
benihonic  organisms,  and  in  this  respect  they  agree  with  similar  collections  from 
the  cold  waters  of  the  arctic  seas.  At  present  we  have  no  information  as  to  the 
shallow-water  fauna  of  the  antarctic  coDtineut;  but,  judging  from  what  we  do 
know  of  the  off-lying  antarctic  islands,  there  are  relatively  few  species  in  the 
shallow  waters  in  depths  less  than  25  fathoms.  On  the  other  hand,  life  in  the 
deeper  waters  appears  to  be  exceptionally  aibundant.  An  interesting  point  connected 
with  the  benthonic  fauna  and  flora  of  these  high  southern  latitudes  is  that,  as  with 
pelagic  organisms,  many  of  the  species  are  identical  with,  or  closely  allied  to,  those 
of  the  arctic  regions,  and  are  not  represented  in  the  intermediate  tropical  areas. 
The  Chattenger  researches  show  that  nearly  250  species  taken  in  high  southern 
latitudes  occur  also  in  the  northern  hemisphere,  but  are  not  recorded  from  the 
tropical  zone.  Fifty-four  species  of  seaweeds  have  also  been  recorded  as  showing  a 
similar  distribution.  Bipolarity  in  the  distribution  of  marine  organisms  is  a  &ct, 
however  much  naturalists  may  differ  as  to  its  extent  and  the  way  in  which  it  has 
originated. 

What  is  urgently  required  with  reference  to  the  biological  problems  here  indi- 
cated is  a  fuller  knowledge  of  the  facts,  and  it  cannot  be  doubted  that  an  antarctic 
expedition  would  bring  back  collections  and  observations  of  the  greatest  interest 
to  all  naturalists  and  phyeiologists,  and  without  such  information  it  is  impossible 
to  discuss  with  success  the  present  distribution  of  organisms  over  the  surface  of  the 
globe,  or  to  form  a  true  conception  of  the  antecedent  conditions  by  which  that 
distribution  has  been  brought  about. 

There  are  many  directions  in  which  an  antarctic  expedition  would  carry  out 
important  observations  besides  those  already  touched  on  in  the  foregoing  statement. 
From  the  purely  exploratory  point  of  view,  much  might  be  urged  in  favour  of  an 
antarctic  expedition  at  an  early  date;  for  the  further  progress  of  scientific  geo- 
graphy, it  is  essential  to  have  a  more  exact  knowledge  of  the  topography  of  the 
antarctic  regions.  This  would  enable  a  more  just  conception  of  the  volume 
relations  of  land  and  sea  to  be  formed,  and  in  connection  with  pendulum  observations 
flome  hints  as  to  the  density  of  the  suboceanic  crust  might  be  obtained. 

In  case  the  above  sketch  may  possibly  have  created  the  impression  that  we  really 
know  a  great  deal  about  the  antarctic  regions,  it  is  necessary  to  rc-state  that  all  the 
general  conclusions  that  have  been  indicated  are  largely  hypothetical,  and  to  again 
urge  the  necessity  for  a  wider  and  more  solid  base  for  generalizations.  The  results 
of  a  successful  antarctic  expedition  would  mark  a  great  advance  in  the  philosophy 
— apart  from  the  mere  facts — of  terrestrial  science. 

No  thinking  person  doubts  that  the  Antarctic  will  be  explored.  The  only 
questions  are :  When  ?  and  By  whom  ?  I  should  like  to  see  the  work  undertaken 
at  once,  and  by  the  British  Navy.  I  should  like  to  see  a  sum  of  £150,000  inserted 
in  the  estimates  for  the  purpose.  The  Gk)vernment  may  have  sufBcient  grounds 
for  declining  to  send  forth  such  an  expedition  at  the  present  time,  but  that  is  no 
reason  why  the  scientific  men  of  the  country  should  not  urge  that  the  exploration 
of  the  Antarctic  would  lead  to  important  additions  to  knowledge,  and  that,  in  the 
interests  of  British  science,  the  United  Kingdom  should  take  a  large  part  in  any 
such  exploration. 

The  Duke  of  Abgyll,  who  was  unable  to  be  present,  sent  in  writing  his  views 
-as  to  the  bearing  of  antarctic  research  on  the  problem  of  the  glacial  period.  After 
pointing  out  that  the  study  of  Greenland  has  not  solved  the  problem  of  the  move- 
ments of  an  extensive  ice-sheet,  and  after  indicating  the  diverse  views  on  this 
subject  held  by  geologists,  he  concluded :  These  questions,  and  a  hundred  others, 
have  to  be  solved  by  antarctic  discovery ;  and  until  they  are  solved  we  cannot 
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argue  with  security  on  the  geological  history  of  our  own  temperate  regions.  The 
antarctic  continent  is  unquestionahly  the  region  of  the  Earth  in  which  glacial 
conditions  are  at  their  maximum,  and  therefore  it  is  the  region  in  which  we  must 
look  for  all  the  information  attainable  towards,  perhaps,  the  most  difficult  problem 
with  which  geological  science  has  to  deal. 

Sir  Joseph  Hookeb  said  that  next  to  a  consideration  of  the  number  and 
complexity  of  the  objects  to  be  attained  by  an  antarctic  expedition,  what  dwelt 
most  in  his  imagination  was  the  vast  area  of  the  unknown  region  which  is  to  be 
the  field  for  inyestigation — a  region  which  in  its  full  extension  stretches  from 
lat.  60^  S.  to  the  southern  pole,  and  embraces  every  degree  of  longitude. 

The  appearance  of  the  circumpolar  pack  girdling  the  ocean  about  the  antarctio 
circle  naturally  suggested  questions  as  to  its  origin,  to  none  of  which  could  a  fuller 
answer  be  given  than  that  the  floating  ice-fields  originated  over  extensive  areas  of 
open  water  in  a  higher  latitude  then  they  now  occupy,  that  they  are  formed  of 
frozen  ocean  water  and  snow,  and  that  winds  and  currents  have  brought  them  to 
where  we  now  find  them.  The  other  great  glacial  feature  of  the  antarctio  area  is 
the  ice-barrier  which  Ross  traced  for  300  miles  in  the  78th  and  79th  degree  of  south 
latitude,  maintaioing  throughout  its  character  of  an  inaccessible  precipitous  ioe- 
clifi*  (the  sea-front  of  a  gigantic  glacier)  of  150  to  200  feet  in  height.  It  probably 
abuts  upon  land,  possibly  on  an  antarctic  continent;  but  to  prove  this  was  im- 
possible on  the  occasion  of  Ross's  visit,  for  the  height  of  the  ship's  crow'sonest 
above  the  sea-surface  was  not  sufiBcient  to  enable  him  to  overlook  even  the  upper 
surface  of  the  ice.  The  speaker  saw  no  other  method  of  settling  this  important 
point,  except  the  use  of  a  captive  balloon,  an  implement  with  which  he  hoped 
future  expeditions  would  be  suppled.  There  were  several  occasions  on  which  a 
balloon  might  have  been  advantageously  used  by  Ross  when  near  the  barrier,  and 
.more  when  it  would  have  greatly  facilitated  his  navigation  of  the  pack.  He 
regarded  the  biological  possibilities  of  an  expedition  as  likely  to  commence  a  new 
epoch  in  that  science. 

Dr.  Nansek  laid  stress  on  the  importance  of  exploring  the  antarctic  land.  He 
doubted  whether  Dr.*  Murray's  theory  of  a  continuous  continent  was  correoi; 
possibly  there  was  only  a  number  of  groups  of  islands.  But  there  was  no  doubt 
that  the  ice-sheets  were  far  more  extensive  than  that  of  Greenland,  and  the  study 
of  them  would  yield  more  important  results.  He  did  not  foresee  any  difficulty  in 
reaching  the  antarctic  ice-sheets.  Ice-navigation  was  now  much  better  understood 
than  in  Ross's  time,  steam-power  of  itself  giving  an  inestimable  advantage,  for 
it  was  just  when  the  ice-pack  was  open  in  calm  weather  that  a  sailing  ship  was 
unable  to  attempt  to  navigate  it.  The  risk  of  being  caught  by  the  ice  and  shut 
up  for  a  length  of  time  was  much  less  in  the  south  than  in  the  north  polar  regions, 
for  the  open  ocean  all  round  would  reduce  the  probability  of  severe  pressures  in  the 
pack.  Captive  balloons  would  prove  of  great  value.  The  importance  of  pendulum 
observations  on  the  ice-sheet  was  very  great,  and  he  did  not  believe  that  the  nature 
of  the  ice  would  make  travelling  difficult  once  the  surface  of  the  ice-sheet  was 
reached.  He  thought,  however,  that  it  was  possible  that  the  thickness  of  the 
ice-sheet  might  be  so  great  as  to  interpose  serious  difficulties  from  the  effects  of 
altitude  alone,  for  the  height  might  probably  be  as  much  as  20,000  feet.  He  hoped 
that  a  British  expedition  would  be  sent  out,  and  that  expeditions  from  other 
countries  would  co-operate  with  it  by  simultaneous  observations  in  other  parts  of 
the  area. 

Dr.  Neumater  strongly  urged  the  importance  of  insisting  on  the  purely 
scientific  point  of  view  in  inaugurating  a  new  expedition.  The  determination  of 
the  gravity  constant  at  a  number  of  points  within  the  antarctic  circle  was  of  high 
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importanoe,  and  the  International  Geodetic  Commission  had  expressed  their  con- 
Tiotion  that  a  gravity  sarvey  in  that  region  would  be  of  the  greatest  benefit  to 
higher  geodetic  theories.  The  study  of  terrestrial  magnetism  also  demanded  a 
great  number  of  observations  in  the  antarctic  area.  While  the  theory  of  terrestrial 
magnetism  had  been  placed  by  Gauss  on  a  very  high  level,  physical  observations 
remained  sadly  behind.  The  south  polar  area  promised  much  more  interesting 
reanlis  than  the  north ;  the  distribution  of  magnetism  seemed  to  be  simpler,  but  it 
was  Bcaroely  known.  It  was  interesting  to  notice  that  the  two  foci  of  maximum 
magnetic  intensity  were  situated  to  the  south  of  the  Australian  continent,  where 
magnetic  stonns  were  extremely  numerous  and  stroDg ;  whereas  on  the  opposite 
^e^  the  ciroumpolar  stations  of  1882-83  at  Orange  bay  and  South  Georgia  showed 
a  remarkably  small  nimiber  of  disturbances.  Similarly,  while  a  great  number  of 
instances  of  aurora  displays  were  recorded  at  Melbourne  and  in  the  seas  south  of 
Aostralia  in  1882-83,  none  were  seen  in  South  Georgia.  From  every  point  of  view, 
an  expedition  to  study ^the  magnetic  phenomena  in  the  far  south  was  eminently 
desirable,  and  he  trusted  that  the  work  would  be  carried  out  simultaneously  by 
expeditions  from  several  countries. 

Sir  Clements  Mabkham  said  that,  from  the  geographical  point  of  view,  it  was 
sufficient  to  point  out  the  vast  extent  of  the  unknown  area,  and  to  state  that  no 
region  of  like  extent  in  any  part  of  the  Earth  had  ever  failed  to  yield  results 
of  practical  as  well  as  of  purely  scientific  interest  when  it  was  explored.  In  the 
case  in  point,  the  little  we  know  of  the  antarctic  region  indicated  unerringly  the 
very  great  importance  and  interest  of  the  results  which  are  certain  to  attend 
further  research.  The  extent  and  position  of  the  land  masses,  the  relative  extents 
of  ice  and  water,  and  the  amount  of  volcanic  activity  in  the  region,  were  all  scarcely 
hinted  at  as  yet.  Combined  together,  the  prospective  benefits  which  antarctic  ex- 
ploration would  confer  on  all  branches  of  science  make  the  discovery  of  the  unknown 
parte  of  that  region  the  greatest  and  most  important  work  that  remains  for  the 
present  generation  of  explorers  to  achieve. 

Dr.  A.  BuoHAN  limited  his  remarks  to  the  single  important  point  of  the  rela- 
tion of  atmospheric  pressure  to  the  prevailing  winds.  He  stated  that,  according  to 
PerrePs  theory  of  atmospheric  circulation  on  the  globe,  as  set  forth  by  Prof.  Davis, 
an  area  of  low  pressure  existed  over  the  south  pole,  towards  which  surface  winds 
blew  in  on  all  sides.  But  the  observations  of  all  antarctic  expeditions  which  had 
croflsed  the  polar  circle  showed  that  the  barometer  continued  to  ri&e  as  they  pro- 
ceeded southward,  and  that  the  winds  blow,  with  scarcely  an  exception,  from  a 
aoutherly  quarter  or  outward  from  the  pole.  This  indicated  that  a  region  of  high 
atmospheric  pressure  was  central  over  the  south  pole,  and  the  climate  there  ought 
to  be  free  from  excessive  precipitation,  and  favourable  to  exploration.  Were 
Ferrers  theory  correct,  the  excessive  precipitation  which  would  necessarily  result 
would  render  the  antarctic  region  almost  inaccessible  to  the  most  intrepid  explorer. 
A  well-equipped  antarctic  expedition  was  necessary  in  order  to  make  observations, 
which  should  fix  the  position  of  the  great  ring  of  low  atmospheric  pressure  surround- 
ing the  globe  in  the  southern  ocean,  a  feature  as  important  in  oceanography  as  it 
was  in  meteorology. 

Sir  Archibald  Geikie  said  that  geologists  would  hail  the  organization  and 
despatch  of  an  antarctic  expedition  in  the  confident  assurance  that  it  could  not 
fail  to  advance  greatly  the  interests  of  their  science.  It  would  throw  light  on  the 
nature  of  the  rocks  forming  the  antarctic  land,  and  on  the  evidence  these  rocks 
contain  bearing  on  the  history  of  climate  in  the  past.  It  would  let  us  see  the 
extent  to  which  the  known  fossiliferous  formations  can  be  traced  towards  the  poles, 
and  the  bearing  which  they  have  on  the  evolution  of  terrestrial  topography.    The 
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history  of  volcanic  action  in  the  past  would  also  be  elucidated,  and  the  oonditions 
\inder  which  it  is  now  continued  in  the  polar  regious.  It  might  be  seen  whether  in 
high  latitudes  vulcanism,  either  in  its  internal  magmas  or  superOcial  emptions, 
manifests  peculiarities  not  observable  nearer  the  equator ;  what  is  the  nature  of  the 
volcanic  products  now  being  ejected ;  and  other  important  points.  Again,  the  influ- 
ence of  antarctic  climate  on  the  rocks  exposed  to  its  action,  and  the  effects  of  contact 
between  ice  or  snow  and  streams  of  lava.  Finally,  the  study  of  the  phyaioB  of 
antarctic  ice  would  be  of  value  with  regard  to  the  history  of  the  ice  age  in  northern 
Europe  and  America. 

Dr.  P.  L.  ScLATEB,  although  not  looking  on  the  antarctic  regions  as  particulaily 
favourable  for  zoological  work  on  the  higher  land  vertebrates,  felt  that  an  expedition 
would  be  very  valuable.  There  was  doubtless  a  rich  marine  and  sea-bird  firana 
which  ought  to  be  investigated ;  but  he  regarded  the  most  promising  field  to  be 
the  palseontological.  The  few  fossils  obtained  from  the  far  south  were  very  interest- 
ing, and  further  finds  would  be  sure  to  lead  to  valuable  results. 

Prof.  D'Arcy  W.  Thompson  spoke  enthusiastically  of  the  wealth  of  the  field  of 
zoological  research  in  the  antarctic  re^rions.  He  pointed  out  that  all  we  know  of 
the  deep-sea  life  of  the  antarctic  area  is  the  result  of  eight  hauls  of  the  dredge  on 
the  Challenger ;  but  these  dredgings  Avere  the  very  richest  of  the  whole  cmifle.  He 
could  not  accept  Dr.  Murray^s  '*  bipolar  theory  **  of  the  distribution  of  species  as 
proved,  and  wished  to  see  it  tested  by  an  expedition.  Even  if  that  theory  were 
broken  down,  antarctic  explorations  would  lead  to  other  generalizationp,  not  leas 
interesting,  to  take  its  place. 

Sir  W.  J.  L.  Whabton,  in  a  few  words,  pointed  out  that  if  an  expedition  under 
naval  discipline  were  decided  on,  it  would  be  extremely  popular  amongst  both 
officers  and  men. 

Sir  John  Evans,  remarking  that  the  meeting  had  been  prolonged  to  an  hour 
unprecedented  in  the  records  of  the  Royal  Society,  expressed  his  gratification  at  the 
high  level  maintained  in  the  discussion,  and  said  that  all  were  unanimous  in  the 
belief  that  immense  advantages  to  science  would  result  from  a  new  exploration  of 
the  antarctic  regions. 


DR.   HASSERT  IN  UPPER  ALBANIA. 

A  KKCENT  number  of  the  Verhandlungen  of  the  Gesellscha/t  fiir  Erdkunde  of 
Berlin  contains  an  admirable  account  of  an  expedition  into  the  wilds  of  Upper 
Albania  by  Herr  Dr.  Kurt  Hassert,  which  reminds  one  so  frequently  of  the  familiar 
narratives  of  exploration  in  the  north-western  frontiers  of  India,  that  it  is  almost 
impossible  to  believe  that  it  refers  to  a  country  within  a  few  hours'  sail  of  Brindiai. 

Dr.  Hassert's  journeys  in  Montenegro,  in  1891  and  1892,  filled  him  with  a  desire 
to  penetrate  into  the  happy  hunting-grounds  of  European  exploration ;  bat  one 
delay  followed  another,  and  it  was  only  in  the  beginning  of  June,  1897,  that  he 
landed  at  Medua,  the  port  of  Skutari,  in  company  with  bis  former  fellow-traveller. 
Dr.  Antonio  Baldacci,  of  Bologna.  The  way  from  Medua  to  Skutari  crosses  alter- 
nate bogs  and  sand-dunes  to  Alessio,  and  enters  the  plain  of  the  lower  Drin  as  a  mere 
bridle-path.  Under  more  favourable  auspices  this  district  might  become  fruitfol 
exceedingly,  but  at  present  it  is  little  more  than  a  worthless,  fever-stricken  morass. 

Skutan  itself,  under  similar  improved  conditions,  might  become  a  trade  centre 
of  high  importance.  The  fertile  plain  is  surrounded  by  great  mountain  ranges, 
which  enclose  a  lake  navigable  for  small  steamers  and  connected  with  the  sea  by 
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the  navigable  river  Boyana.  Direct  communication  could  thus  be  opened  up,  via 
Skntari,  between  the  richest  parts  of  Montenegro  and  the  ocean ;  and  the  lake  of 
Skutari  itself  abounds  in  fish.  For  the  present,  however,  Skutari  confines  its 
attention  chiefly  to  rudimentary  agriculture,  and  manufactures  canied  on  in  the 
houses  of  the  inhabitants. 

The  Wall  at  Skutari,  although  "ein  sehr  zuvorkommender  und  geblldeter 
Mann,"  could  not  undertake  the  responsibility  of  allowing  travellers  to  start  for  the 
interior  of  the  country  without  special  authority  from  Constantinople.  Thanks  to 
the  excellent  relations  existing  between  the  German  and  Tarkieh  governments,  the 
necessary  permission  was  not  difficult  to  obtain  ;  but  delays  were  unavoidable,  and, 
in  the  mean  time.  Dr.  Hassert  and  bis  friend  made  short  reconnaissances  in  which 
the  want  of  Turkish  recognition  was  not  severely  felt,  as  Turkish  authority  is  little 
more  than  a  name  except  in  well-known  and  accessible  parts  there  was  no  occasion 
to  visit.  An  Albanian  in  the  service  of  the  Italian  consulate,  named  Nikola, 
proved  an  excellent  dragoman,  and  Turkish  gendarmes  and  other  officials  were 
*'lent "  more  to  spy  than  to  protect.  Still,  it  must  be  admitted  that  Dr.  Hassert 
was  fortunate  in  being  allowed  into  the  interior  at  all. 

Upper  Albania  compares  very  unfavourably  in  the  facilities  of  travel  with 
Montenegro,  being,  iodeed,  one  of  the  most  inaccessible  regions  in  the  whole  of 
European  Turkey.  There  are  no  roads  and  few  bridle-paths ;  and  the  male  part  of 
the  population  is  almost  exclusively  occupied  in  fighting  with  and  plundering  their 
own  neighbours,  or  the  Turkish  authorities,  or  the  Montenegrins ;  the  ecclesiastical 
establishments  offer  the  only  refuge  to  travellers.  These  conditions  are,  of  course, 
to  some  extent  susceptible  of  geographical  explanation ;  the  coast  is  nowhere  deeply 
indented,  and  the  region  can  only  be  reached  by  crossing  a  series  of  barrier  ridges. 
The  interior  is  completely  filled  by  the  Dinaric  "  fold  "  mountains,  forming  a  net- 
work of  deeply  cut  valleys  and  high  narrow  ridges,  crossed  by  few  passes. 

The  first  recognized  journey  from  Skutari  was  to  the  Zukali  range;  a  small 
tributary  valley  of  the  Kiri  was  ascended,  an  excellent  view  of  the  mountains  of 
Southern  Albania  was  obtained  from  the  summits  Mulesife  and  Mali  Zukalit  (6040 
feet),  and  the  return  route  to  Skutari  lay  through  entirely  new  country.  The 
second  and  longest  journey  began  after  an  ascent  of  Maranaj  (5170  feet) ;  the  course 
of  the  Drinasa  was  ascended  to  its  junction  with  the  Drin,  and  the  Mirdites  country 
entered  by  crossing  the  latter  river.  A  difficult  march  brought  the  travellers  to 
Orosi,  the  Mirdite  capital,  where  they  were  hospitably  received  by  the  Eminence 
Prime  Docchi.  His  eminence  is  practically  king  of  that  country,  and  has  travelled 
much  in  North  America,  India,  and  Europe.  We  learn  that  he  regaled  his  guests 
with  Munchener  Bier.  From  Orosi  Dr.  Baldacci  returned  to  Skutari,  while  Dr. 
Hassert  continued  his  way  eastwards,  followed  to  the  Mirdite  boundary  by  an 
ensign  attached  to  one  of  the  district  garrisons,  who  hoped  to  confiscate  his  maps 
and  sketches,  but  was  deterred  by  fear  of  the  clerical  escort  provided.  The  Liuma 
country  proved  even  more  dangerous  travelling,  and  Dr.  Hassert  only  breathed 
freely  when  the  main  road  from  Skutari  was  again  reached.  This  highway,  a 
narrow  bridle-path,  ascends  the  gorge  of  the  White  Drin  until  it  opens  on  the  plain 
of  Prisren. 

Prisren  lies  picturesquely  at  the  northern  base  of  the  Shar  Dagh.  The  con- 
sulates and  similar  establishments  are  situated  in  the  upper  town,  looking  down  on 
the  "  native  "  quarters,  with  their  five  and  twenty  minarets,  and  to  the  fields  of 
Ipc^k  and  Djakova  beyond.  Somewhat  larger  than  Skutari,  Prisren  is  one  of  the 
busiest  and  richest  of  the  Oriental  towns,  carrying  on  various  manufactures,  and  even 
boasting  a  municipal  water-supply ;  but  trade  is  much  hampered  by  the  constant 
raids  from  the  Liuma  country.    The  inhabitants  are  Roman  Catholic,  Orthodox, 
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and  Mohammedan,  the  last-named  faith  gaming  ground  steadily  at  the  expense 
of  the  others ;  but  notwithstanding  a  deTOutness  easily  raised  to  fanaticism,  there 
it  evidence  of  an  undisturbed  heathenism  but  thinly  covered  over.  Dr.  Haaaert  tells 
an  amusing  story  of  how  the  children  play  about  in  the  churches  during  mass  or 
sermon,  and  if  one  becomes  too  uproarious  the  officiating  clergyman  thinks  it  not 
undignified  to  lay  the  youngster  across  his  knee  and  administer  suitable  correction. 

The  return  journey  to  Skutari  was  made  by  the  ordinary  road,  which  has  lost 
much  of  its  importance  since  the  development  of  the  Macedonia  railway  system. 
It  follows  the  narrow  valley  of  the  Drin  till  that  river  takes  its  great  bend  north- 
ward, below  the  junction  of  the  Black  and  White  branches,  when  it  cuts  across 
mountain  and  valley  to  the  great  serpentine  plateau  of  Puka.  The  Turkish  govern- 
ment is  at  considerable  trouble  to  keep  this  road  open,  providing  escorts  between 
the  numerous  block-houses  along  the  line  of  route. 

Shorter  journeys  followed  into  the  wilder  mountainous  regions,  during  which 
Dr.  Hassert  collected  much  topographical  information,  and  gained  much  insight 
into  various  modes  of  political  education  practised  in  Turkish  territory  by  Austria 
and  Russia,  chiefly  in  connection  with  the  Roman  Catholic  and  Greek  Church 
organizations.  It  would  seem,  however,  that  little  or  nothing  can  be  done  in  or 
with  the  country  until  the  universal  blood-feud  system  is  abolished.  At  present 
all  work  is  done  by  women.  Dr.  Hassert  was  even  forced  at  one  time  to  travel 
under  the  protection  of  an  elderly  matron  ;  the  men  do  nothing  but  seek  revenge 
upon  each  other. 

Ultimately  the  Turkish  authorities  indicated  that  Dr.  Hassert  had  made  enough 
sketches  and  photographs  and  measurements,  and  that  he  had  better  be  off.  A 
final  excursion  across  the  Boyana  into  Montenegrin  territory,  with  an  ascent  of 
Bumija  (5220  feet),  accordingly  concluded  the  expedition. 
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By  J.  QURDON  L.  STEPHENSON. 

On  December  23,  1896,  an  expedition  left  England  for  North- Western  Mexico. 
The  map  herewith  represents  a  portion  of  their  work.  Guayma8,on  the  Galifomiaa 
gulf,  was  reached  on  January  24,  1897,  and  two  days  later  the  party  proceeded 
down  the  coast  for  some  200  miles  in  a  small  sailing-vessel,  chartered  for  the 
occasion.  At  Topolobampo  the  expedition  landed,  aud  from  thence  the  general 
direction  followed  was  as  shown  on  the  map.  The  instrumeots  made  use  of  were 
practically  those  recommended  by  Mr.  Coles  in  '  Hints  to  Travellers.' 

Frequent  observations  were  taken  as  the  expedition  proceeded,  and  sketch-maps 
were  made  of  the  country  traversed.  Altitudes  were  taken  with  the  boiling-ptnot 
apparatus  and  the  aneroids.  Besides  the  best  maps  obtainable  of  the  country  which 
were  made  use  of,  Mr.  J.  Fewson  Smith,  the  engineer  of  the  Rio  Grande  Sierra 
Madre  and  Pacific  Railway,  most  courteously  placed  his  survey  plans  -at  the 
disposal  of  the  author. 

An  excellent  chart  of  Topolobampo  harbour,  by  the  United  States  Navy,  exists, 
and  examination  showed  that  the  bay  can,  by  the  expenditure  of  a  comparatively 
small  sum  of  money,  be  made  into  a  fair!/ good  port.  The  depth  of  water  on  the 
bar  is  now  22  fathoms,  the  rise  of  the  tide  being  from  4^  to  6  feet.     The  question 

♦   Map,  p.  464. 
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of  the  improYement  of  this  harbour  it  now  being  considered  by  the  Mexican 
Govern  menl. 

Stretching  northwards  for  some  30  miles  is  an  immense  plain,  which  is  fertile 
eyen  under  the  primitive  cultivation  of  the  natives.  This  plain  can  be  easily 
irrigated  by  the  Fuerte  river,  and  in  places  land  has  been  taken  up  by  American 
colonists.  Much  of  it  is  now  covered  by  trees  of  great  variety,  and  samples  were 
obtained  of  lignum  vitce,  logwood,  rosewood,  mahogany,  walnut,  ebony,  and  many 
other  woods  suitable  for  cabinetwork.  At  San  Bias  are  low  hills,  and  a  bar  of 
rock  across  the  river  ;  here  the  gold  belt  commences,  and  stretches  north  as  far  as 
La  Junta ;  several  placers  are  worked  by  Mexicans  and  Indians  in  a  very  primitive 
way,  and  there  are  some  good  quartz  veins  in  the  bills.  Near  La  Guasa  there  are 
sandstones  and  limestones  containing  fossils,  while  south  of  Fuerte  is  a  belt  of 
broken  country,  some  10  miles  in  width,  showing  frequent  outcrops  of  schist,  slate, 
and  syenite.  In  the  neighbourhood  of  Huites  are  extensive  beds  of  auriferous 
gravel,  which  have  been  protected  from  denudation  by  sheets  of  recent  lava«  Near 
here  one  meets  the  foothills  of  the  Sierra  Madre,  and  a  very  short  distance  brings 
us  into  the  mountain  range  itself.  Throughout  the  district  there  appears  to  be 
no  evidf^nce  whatever  of  glacial  action ;  the  valleys  and  gorges  are  very  narrow,  and 
their  sides  very  steep. 

To  the  north  of  Batopilas,  however,  between  the  river  Urique  and  the  river 
Guajochic,  on  the  eastern  slopes,  some  peculiar  bowl-shape  hollows  in  granite  were 
met  with,  which  were  taken  to  be  examples  of  the  '*  glacial  mill."  The  country  at 
this  place  has  the  appearance  of  glacial  action,  the  hills  being  rounded,  and  the  slopes 
of  the  vaUeys  flatter,  whilst  boulders  which  appeared  to  be  ice-marked  were  met 
with.  Batopilas  is  a  mining  town  of  some  5000  inhabitants,  the  mines  being 
worked  chiefly  with  American  capital.  Large  quantities  of  silver  have  been,  and 
are  being,  taken  from  these  mines,  one  of  them,  the  San  Miguel,  being  over  900 
feet  in  depth.  At  a  height  of  from  4000  to  5000  feet  the  pine  forests  commence, 
oaks  of  three  varieties  also  occurring  V'elow  and  in  a  few  instances  above  this  eleva- 
tion; they  are  generally  small,  hut  there  are  many  oaks  of  15  inches  diameter. 

Pines  run  from  60  to  100  feet  in  height,  and  from  15  to  24  inches  in  diameter, 
there  being  usually  about  ten  such  trees  to  the  acre,  with  many  smaller  and 
occasionally  larger  trees.  In  this  district  there  are  said  to  be  8ome  12,000 
Tamhumari  Indians — a  small  but  athletic  race,  whose  power  for  travelling  long 
distances  in  a  short  time  is  immense.  These  Indians  hunt  down  the  deer  on  foot. 
They  live  chiefly  on  corn,  which  they  grow  in  the  river-bottoms,  and  their  houses 
are  built  of  logs,  each  house  usually  having  a  small  stone  annexe,  in  which  their 
com  is  stored.  Comparatively  few  of  them  now  dwell  in  caves,  the  latter  being 
now  used  only  by  the  poor,  and  occasionally  by  young  married  couples,  who  have 
not  yet  built  their  hut  and  got  their  own  piece  of  land  cleared. 

These  Indians  prepare  the  land  for  cultivation  by  girdling  the  trees;  the  stumps 
are  afterwards  burnt  out,  and  the  trees  used  as  fences,  for  building  their  huts,  or 
for  firewood,  and  sometimes  they  are  burnt  in  situ  to  get  rid  of  them.  The  ground 
is  ploughed  by  oxen  with  a  wooden  plough.  The  Tarahumaris  possess  considerable 
numbers  of  ponies,  rather  good-looking  small  cattle,  and  small  rou^h  sheep,  from 
the  wool  of  which  the  women  weave  blankets.  Each  settlement  has  its  own 
"governor."  The  punishment  of  stealing  is  fourfold  restitution  ;  whilst  a  murderer 
has  to  support  the  widow  of  his  victim  until  she  dies  or  marries  again,  and,  in  the 
case  of  children,  until  they  are  able  to  support  themselves.  There  are  numerous 
cave  dwellings  along  the  Guajochic  river,  which  formerly  were  used  as  burial- 
places,  the  corppe  being  placed  upon  the  ground  in  a  sitting  posture,  with  a  bow, 
arrows,  and  a  gourd  of  meal  beneath  it,  in  the  case  of  the  male,  rough  weaving 
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implements  being  substituted  for  the  bow  and  arrows  in  the  case  of  the  female. 
Now  when  a  death  occurs  in  any  of  their  huts,  the  Tarahumaris  at  once  desert  it 
and  build  another,  the  corpse  being  buried  for  three  days,  after  which  it  is  taken 
up  from  the  ground  by  the  medicine  man,  who  kills  some  animal  by  the  side  of 
it,  and  dismisses  the  souls  of  both  to  heaven ;  the  carcase  of  the  animal,  cow, 
sheep,  or  goat,  according  to  the  position  of  deceased,  goes  to  the  medicine  man, 
whilst  the  corpse  is  buried  in  shallow  ground,  from  whence  it  is  dug  up  and  eaten 
by  coyotes. 

In  lat.  30°  IC  N.,  long.  108°,  W.,  there  is  a  very  perfect  cave  dwelling,  a  plan 
and  description  of  which  were  presented  to  the  British  Museum,  together  with  some 
relics  removed  therefrom  by  the  author  in  1897.  This  cave  dwelling  is  at  the 
head  of  a  small  cul-de-sac  cafioo.  About  50  feet  from  the  ground  in  the  rock, 
which  is  here  almost  precipitous,  occurs  a  rift  or  hollow,  which  bears  traces  of 
having  been  enlarged  by  the  hand  of  man.  This  rift  is  from  7  to  8  feet  in  width, 
thus  giving  the  same  height  to  the  cave-dwelling.  The  hollow  goes  back  for  a 
distance  of  some  14  or  15  feet  from  the  face  of  the  rock  ;  this  dimension,  less  the 
width  of  two  walls  and  an  outside  gallery,  being  the  width  of  the  dwelling.  All 
the  walls  are  built  of  concrete,  the  outside  one  extending  the  whole  length  of  the 
rift,  and  being  pierced  with  splayed  loopholes  for  arrows,  and  with  doorways. 
Immediately  behind  this  wall  runs  the  gallery,  about  3  feet  in  width,  on  the  further 
side  of  which  is  another  wall  of  lighter  construction,  pierced  with  openings  of  the 
following  shape : — 
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About  12  inches  from  the  floor,  which  consists  of  a  hard  cement  concrete,  is  the 
bottom  or  sill  of  the  doorway,  which  here  measures  9  inches  each  way.  At  a 
distance  of  9  inches  from  the  sill  the  doorway  widens  to  19  inches,  while  the  height 
of  the  whole  opening  from  sill  to  lintel  is  28  inches — the  opening,  in  short,  consisting 
of  a  19-incb  square  resting  on  a  9-incb.  The  object  of  the  peculiar  shape  of  these 
openings,  at  first  sight  puzzling,  is  readily  understood  when  one  goes  through  them, 
the  body  passing  easily  through  the  19-inch  square,  while  the  feet  follow  through 
the  9- inch.  Frequent  party  walls  of  concrete,  most  of  them  pierced  with  similar 
openings,  divide  the  interior  into  several  small  rooms.  Some  skeletons  were 
found  beneath  the  concrete  floors  in  these  rooms,  each  being  wrapped  first  in  wool, 
wound  about  with  a  fine  cloth,  then  a  coarser  cloth,  and  finally  the  whole  was 
enveloped  in  coarse  matting.  An  olla  containing  very  finely  ground  com  meal, 
several  corn  cobs  of  a  very  small  size,  weaving  implements,  the  remains  of  bows 
and  arrows,  and  some  curious  black  pottery,  were  found  with  the  skeletons,  while 
hair  and  some  dried  flesh  still  remained  on  one  of  the  skulls  now  to  be  seen  at  the 
British  Museum.  Access  to  the  cave-dwelling  is  obtained  by  means  of  holes,  cut 
in  zigzag  fashion  on  the  face  of  this  rock,  just  big  enough  to  admit  the  fingers  or 
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toes.  Near  this  place,  in  maoy  of  the  goUies,  exist  the  remains  of  large  stone  terraces, 
evidently  constructed  as  soil  dams,  the  ground  above  these  being  used  afterwards 
for  gardens,  some  of  which  are  cultivated  to  the  present  day.  GK>ing  east  from 
Bocoyna,  a  small  town  on  the  eastern  slopes  of  the  mountain,  are  extensive  llanos, 
upon  which  many  cattle  are  grazed,  and  Gasihuiriachic,  a  mining  camp  of  consider- 
able importance*  situated  in  a  barranca  below,  is  passed.  At  Ck>yachic  there  is  a 
considerable  amount  of  land  under  cultivation,  which  is  irrigated  from  the  river, 
and  the  country  from  thence  to  Chihuahua  is  barren  and  stony,  with  here  and  there 
fertile  valleys.  North  of  Bocoyna  are  a  series  of  small  hills ;  the  country  is  well 
watered,  and  several  large  ranches  exist. 

Between  Guerrero,  a  town  of  about  2000  inhabitants,  in  a  good  agricultural  and 
mining  centre,  and  Casas  Qrandes,  the  country  consists  of  elevated  plains  with 
occasional  low  rocky  hills ;  there  are  several  cultivated  villages,  and  at  Balle  an 
extensive  Mormon  colony,  with  numerous  green  fields,  gardens,  and  plantations. 

The  Gasas  Grandes,  Boca  Grande,  and  Diaz  valleys,  which  lie  between  Casas 
Grandes  and  the  international  boundary  at  Columbus,  are  fertile,  and  have  also 
been  partially  taken  up  by  Mormons  ;  but  the  country  to  the  east  of  Lake  Guzman 
more  resembles  that  traversed  by  the  Mexican  Central  Railway,  and  in  the  dry 
season,  at  any  rate,  does  not  look  inviting. 


THE  CAUCASUS. 


The  last  volume  of  the  Memoirs  of  the  Caucasian  Branch  of  the  Russian  Geo- 
graphical Society  (vol.  xviii.)  contains  a  number  of  papers  full  of  interest. 

M.  N.  Alboff,  who  has  been  engaged  for  several  years  in  the  study  of  the  flora  of 
Western  Caucasus,  in  that  part  of  the  range  which  runs  along  the  Black  Sea  coast, 
gives  further  results  of  his  important  work.  In  1894  he  made  two  very  interest- 
ing excursions  in  that  part  of  the  range,  and  now  gives,  first,  the  diary  of  his 
excursions,  and  next  his  extremely  interesting  observations  and  conclusions  relative 
to  the  flora  of  that  region  as  a  whole,  and  the  flora  of  the  limestone  crags  in  particular. 
The  paper  is  accompanied  by  a  map,  G|  miles  to  an  inch,  of  the  Chemomorsk 
district,  and  the  western  part  of  the  Sukhum  otdyel  (independent  district).  The 
first  excursion  was  made  to  the  Akhakhcha,  the  Kytsyrkha,  and  the  neighbouring 
mountains ;  and  the  second,  which  lasted  sixteen  days,  to  the  mountains  Arashkha 
and  Adzituko.  This  last  excursion  was  especially  full  of  interest,  as  regards 
new  topographical  observations  and  botanical  collections.  Full  lists  of  plants 
collected,  several  of  which  are  new  (while  some,  like  the  new  species  named 
Oampantda  regina  by  the  author,  are  of  rare  beauty),  are  given,  as  also  a  com- 
parison between  the  limestone-crag  flora  of  Abkhasia,  Chemomorsk,  and  Mingrelia. 

The  interesting  Tartar  stem  of  the  Eumyks  is  the  subject  of  an  anthropological 
sketch  by  M.  Pantukhofi*,  containing  a  discussion  of  their  origin,  and  some  anthropo- 
logical measurements. 

In  a  paper  on  the  Highlands  of  the  Chechenes,  Madame  A.  Rossikofl*  gives  a 
detailed  account  of  her  journey  in  that  part  of  Daghestan,  which  is  the  more  welcome, 
as  up  till  now  there  is  no  complete  geographical  description  of  the  region,  and  the 
very  villages  are  marked  inaccurately  on  the  maps.  The  mountaineers,  who  fought 
so  brilliantly  under  Shamil,  are  also  little  known.  Madame  Rossikoff  begins  with 
the  beautiful  plateau  or  terrace  of  Vedeil  (last  stronghold  of  Shamil);  then  she 
describes  the  Cbaberloi  plateau,  the  valley  of  the  Keri,  the  gorge  of  the  Argun,  and 
the  pass  Ityn-kul.  A  map,  3}  miles  to  the  inch,  accompanies  the  paper.  Several 
samples  of  Chechen  folklore  are  given. 


428  EAST  SIBEBIA. 

An  interesting  note  concerning  the  Pshaves  and  their  land,  contributed  by 
M.  Ehizanashwili  to  a  Caucasian  paper,  is  reproduced  in  this  Tolume  of  the  Jfemotn. 

Two  papers  are  devoted  to  climatology,  namely,  one  on  the  precipitation  in 
Caucasia  in  the  summer  of  1894,  illustrated  by  two  maps,  by  A.  WoEnesensky,  and 
another  by  E.  Bossikoff,  on  the  glaciers  and  the  lakes  of  the  northern  slope  of 
the  midn  range,  in  which  measurements  of  both  the  glaciers  and  the  lerels  of  the 
bases  in  1893  and  1894  are  given. 

In  the  domain  of  statistics,  we  find  four  detailed  papers,  containing  a  full 
statistical  description  of  the  government  of  Baku,  and  statistical  data  relative  to 
the  provinces  of  Erivan,  Daghestan,  Eutais,  and  Elisabethpol ;  and  in  the  domain 
of  ethnography  a  splendid  atlas  of  eight  ethnographical  maps  of  each  separate 
province  of  Transcaucasia,  on  the  scale  of  13^  miles  to  an  inch,  is  published  by 
E.  Eondrutenko,  as  well  as  a  note  concerning  these  maps. 

The  numerical  data  contained  in  V.  Cuinet*s  work,  *  La  Turquie  d'Asie '  (1890- 
94),  concerning  the  Armenian  population  of  Asia  Minor,  have  been  utilised  by 
General  Zelenyi  and  Colonel  Sysoefif  to  draw  a  detailed  map  (33^  miles  to  an  inch) 
of  Turkish- Armenia  and  Eurdistan,  giving  the  percentage  of  Armenian  population 
in  each  of  the  vilayets  and  the  districts  of  the  region.  Besides,  detailed  tables, 
showing  the  distribution  of  Armenians  in  Transcaucasia,  are  given  by  the  editors. 

The  twenty-third  volume  of  the  '  Collection  of  Materials  for  the  Description  of 
Localities  and  Inhabitants  of  Caucasia '  (Sbomik  Materialov),  which  continues  to 
be  published  by  the  Caucasian  School  Administration,  contains  a  number  of  interest- 
ing papers,  iucluding  an  elaborate  description  of  the  Euban  province,  by  L.  Y. 
Apostolov;  papers  on  the  Mennonite  settlements,  and  on  the  ancient  town  of 
Majary ;  and  a  variety  of  smaller  notes. 


EAST  SIBERIA. 

The  last  numbers  of  the  East  Siberian  Branch  of  the  Russian  Goographical  Society 
which  have  reached  us  (xvii.  1  and  2, 1896 ;  and  xviii.  3,  1897)  contain  an  ex- 
cellent review  of  the  expeditions  which  were  sent  out  by  the  Russian  Geographical 
Society  and  its  Siberian  branch  for  the  exploration  of  Siberia  during  the  last  fifty 
years,  as  also  the  yearly  reports  of  the  East  Siberian  branch  for  the  years  1894, 
1895,  and  1896. 

We  learn  from  the  latter  that  the  exploration  of  the  Ehangai  mountains  was 
made  by  D.  A.  Elements,  for  the  Academy  of  Sciences.  The  upper  course  of  the 
Ehoitu-Tamir  was  explored  in  1894.  The  great  range  consists  of  granites  and 
quartz  porphyries,  covered  with  clay  slates  and  other  metamorphic  slates.  A  (ew 
beds  of  conglomerates  are  found  on  the  outskirts.  A  formidable  development 
of  volcanic  activity  took  place  in  the  south-east  and  south -south-east  Khangai, 
probably  during  the  Tertiary  epoch.  At  the  sources  of  the  Onghien  and  the 
Orkhon,  hundreds  of  miles  are  covered  with  almost  uninterrupted  flows  of  lava. 
The  valleys  of  the  Ehangai  are  well  populated,  and  old  stone  graves  are  numerous 
everywhere.  Parts  of  the  Gobi- Altai  were  also  explored,  and  it  appeared  that  the 
Baga-Bogdo  and  the  Artsy-Bogdo  are  two  quite  distinct  ranges.  The  Gobi- Altai 
is  dry  and  thinly  populated,  the  breeding  of  camels  being  the  chief  occupation  of 
the  natives.  Surveys  for  1860  miles,  and  bulky  collections  of  plants  and  insects 
were  brought  in.  In  the  year  1895,  Elements  crossed  the  Western  Ehangai,  and 
discovered  a  miniature  glacier.  In  the  Ubsa-hor  depression  he  disi-overed  layers 
containing  coal  and  forest  plants,  which  were  sent  to  the  Academy  of  Sciences. 
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A  considerable  sum  of  moDey  having  been  put  by  M.  Sibiriakoff  at  the  disposal 
of  the  Siberian  branch  for  the  description  of  the  Yakutsk  region,  an  exploration  on 
a  grand  scale  was  organized,  in  which  about  twelve  persons  took  part.  The  aim  is 
to  thoroughly  explore  the  ethnography,  the  anthropology,  and  the  economical  con- 
ditions of  the  Yakut  and  Tungus  populations  of  this  immense  province.  The  ex- 
ploration has  been  busily  carried  on  during  the  last  three  years,  and  an  immense 
mass  of  materials,  anthropological  (partly  published  in  the  Memoirs),  ethnographical, 
linguistic,  and  economical,  is  already  accumulated.  Some  of  the  explorers,  as  S. 
Kovalik,  being  thoroughly  acquainted  during  many  years  of  exile  with  their  re- 
spective regions,  have  proceeded  most  systematically  in  their  work,  which  promises 
to  be  of  very  great  value.  A  Yakut  Dictionary  has  been  compiled  by  one  of  ten 
exiles,  E.  Pekarsky,  who  has  learned  the  Yakut  language  as  his  mother- tongue, 
and  has  bad  at  his  disposal  all  linguistic  material  hitherto  published,  or  accumulated 
at  Irkntek  in  manuscript,  or  collected  by  the  Yakutsk  expedition.  The  means  for 
publishing  this  important  work  were  also  given  separately  by  M.  Sibiriakoff. 

The  relics  of  the  Stone  age  near  Iikutsk  were  explored  by  Dr.  ElenefT.  Under 
a  layer,  about  one  foot  thick,  of  humus,  and  above  the  alluvial  layer  which  covers 
the  local  sandstone,  rich  collections  of  stone  implements,  made  of  flate  and  quart- 
zite,  were  found — namely,  about  a  hundred  arrows,  mostly  flat  and  triangular, 
but  partly  also  pyramidal ;  stone  awls,  about  a  hundred  cores,  nearly  two  hundred 
chiFels,  small  hatchets  and  fine  scrapers,  from  three  thousand  to  four  thousand 
splinters,  and  about  thirty  pieces  of  pottery,  embellished  with  engraved  and 
sculptured  ornaments,  were  found  in  the  same  spot. 

Six  seismoscopes  have  been  established  in  different  parts  of  Transbaikalia  for 
the  study  of  earthquakes. 

The  January  number  of  the  Geographische  Zeitschrift  contains  a  short  note  on 
the  work  carried  out  since  1895  under  the  superintendence  of  M.  Obruchefl*,  with 
a  view  to  the  detailed  study  of  Transbaikalia  in  its  physical  and  geological  aspects. 
M.  Obrucheff  himself  undertook  the  exploration  of  the  south-western  portion  of 
the  region.  The  whole  district  between  Kiachta  and  Lake  Baikal  in  the  west  and 
the  Yablonoi  range  in  the  east  is  a  mass  of  mountains,  in  which  only  the  valleys 
of  the  larger  streams  and  lakes  form  level  depressions.  The  ridges  are  composed 
of  crystalline  schists,  metamorpMc  and  erui  tive  rocks ;  while  the  valley  floors 
consist  of  coal-bearing  strata,  probably  of  Tertiary  age,  and  Post-Pliocene  lacustrine 
sand.  Magnetic  iron  ore  is  fairly  plentiful,  but  the  coalfields  will  not  repay 
working,  at  least  in  the  immediate  future.  The  region  between  the  Yablonoi  range 
in  the  west  and  the  rivers  Onon  and  Argun  in  the  south  and  east  was  examined 
by  A.  Gerassimoff  and  J.  A.  Gedroitz.  HerQ  the  valleys  are  at  a  lower  elevation, 
and  larger  plains  exist  on  the  Mongolian  frontier,  though  a  general  mountainous 
character  is  maintained.  Crystalline  rocks  still  predominate ;  but  Palssozoic,  Meso- 
zoic,  and  Tertiary  formations  occur,  and  eruptive  rocks  occupy  large  areas  towards 
the  south.  A  variety  of  metals  are  found,  and  some  of  the  coalfields  would  repay 
working.  Statistical  investigations,  dealing  with  questions  of  land  tenure  and  the 
proportion  of  cultivable  land,  have  also  been  carried  out  by  M.  Kulosmin. 
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THE  SOCIETY. 

Yasco  da  Oama  Celebration. — A  preliminary  meeting  of  the  BritiHh 
oomniittee,  formed  to  assist  in  the  celebration  in  May  next  at  Lisbon  of 
the  fonrtli  centenary  of  the  diecovery  of  the  Cape  route  to  India  by 
No.  IV.— April,  1898.]  2  a 
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Yasco  da  Gama,  was  held  on  March  21  at  the  rooms  of  the  Boyal 
Geographical  Society.  Sir  Clements  Markham  presided,  and  there  were 
also  present  Sir  A.  RoUit,  m.p.,  Sir  G.  Bird  wood,  Sir  D.  Tennant,  Sir 
Charles  Lawsoo,  Sir  Ejre  Massey  Shaw,  Sir  George  Tanbman-Goldie, 
and  others.  The  Portuguese  Minister,  Sir  Luiz  de  So^eral,  and  the 
Royal  Commissioner  and  Governor-General  of  Mozambique  were  also 
present.  The  chairman  referred  to  the  great  geographical  interest  of 
the  event  which  would  be  celebrated  in  Lisbon  on  May  17  to  20,  and 
said  that  a  dinner  and  also  a  meeting  would  be  held  in  connection  with 
the  celebration  in  May  at  the  rooms  of  the  Koyal  Geographical  Society, 
at  which  the  Prince  of  Wales  and  the  Duke  of  York  had  promised  to  be 
present.  Sir  A.  Rollit  said  it  had  been  arranged  to  hold  a  meeting  in 
May  at  the  India  Office,  over  which  the  Secretary  of  State  had  promised 
to  preside,  and  the  Department  had  also  sent  charts  and  plans  to  the 
exhibition  at  Lisbon.  Resolutions  of  congratulation  to  the  King  and 
people  of  Portugal  upon  the  occasion  were  passed  and  were  cordially 
acknowledged  by  Sir  Luiz  de  Several,  and  a  sub-committee  was 
appointed  to  carry  out  the  arrangements. 

EITBOPE. 

Exploration  in  the  Eastern   Caacasiis.— Mr.   Maurice   de    l)6cby.  Hod. 

Corr.  Member  K.G.S.,  writes  that  he  travelled  last  year  in  the  high  mountains 
of  the  Eastern  Caucasus,  to  continue  the  exploring  work  which  he  began  many 
years  ago.  He  was  accompanied  by  two  Tyrolese  guides.  The  north  side  of  the 
Pirikitelian  chain  was  first  visited,  whence  the  Khevsurian  Alps  were  reached  and 
explored.  The  north  foot  of  the  Pirikitelian  chain  was  visited  in  1894  by  the 
indefatigable  Caucasian  traveller  and  explorer,  Dr.  Hadde,  but  glacier  explorations 
above  the  snow-level  were  not  undertaken  (see  **  Der  Nordfuss  des  Daghestan," 
Erganzungsheft  No.  117,  zu  Petermanns  Geogr.  Mitteilungen).  In  1892  a  German 
traveller,  Herr  Merzbacher,  made  a  long  and  successful  exploring  journey  on  the 
south  side  of  the  chain,  and  ascended  some  of  its  highest  peaks  (see  Qeogr,  Jaur^ 
vol.  i.,  1893,  p.  63).  The  inner  Khevsurian  Alps,  whose  wild  mountain  chaiiM,  as 
stated  by  Dr.  Iladde,  no  European  traveller  has  ever  crossed,  remained  a  terra 
incognita.  On  the  journey  of  Mr.  de  D^chy,  the  glaciers  of  the  side  valleys,  which 
belong  to  the  river  system  of  the  Argun,  were  explored.  They  all  show  aigna  of 
retreat.  The  highest  peak  of  the  Pirikitelian  chain,  Datakh  Kort  (14,020  feet), 
was  ascended,  from  a  camp  in  the  Donoilam  valley,  and  a  second  bivouac,  higher 
up  on  the  sides  of  the  Datakh  glacier.  The  chain  was  crossed  by  a  pass  at  the  head 
of  the  Kachu  glacier,  Kachulam  pass  (11,650  feet),  to  the  valley  of  the  Pirikitelian 
Alasan.  In  the  Khevsurian  Alps  great  difficulty  was  experienced  in  laying  doim  the 
route  to  be  followed  in  the  proposed  exploration.  A  series  of  high  passes  from 
east  to  west  were  crossed ;  the  Anatoris-gele  (about  10,000  feet),  the  Ealatonia-gele 
(10,175  feet),  the  Shibu-gele  (11,212  feet),  and  the  Inkvari-gele  (about  11,200  feet). 
The  whole  region  consists  of  slates  (mixed,  towards  the  west,  with  calcareous  sand- 
stones). The  aspect  of  the  Khevsurian  Alps  is  quite  different  from  the  Central 
Caucasus  and  from  the  adjacent  mountain  groups  towards  the  east,  the  Tebuloe 
group  and  the  Perikitelian  chain.  The  valleys  are  dreary,  stony ;  the  vegetation 
poor ;  the  peaks  comparatively  insignificant,  but  the  height  of  the  saddles  great ; 
the  glaciers  small,  and  the  snowfields  in  general  very  unimportant,  despite  the  great 
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height  of  the  ridges,  whose  steepness  may  account  for  this.  On  the  jonrney  geologi- 
cal and  botanical  collections  were  made  ;  the  botany  is  under  determination  by  the 
learned  explorer  of  the  Caucasian  flora,  Prof.  Sommier,  in  Florence,  who  has  already 
determined  the  phanerogams  collected  on  Mr.  de  D^hy's  preceding  expeditions. 
A  large  series  of  photographs  of  the  scenery  and  the  people  were  taken. 

Submerged  Hook-valleys  in  England. — In  a  recent  paper  to  the  Geological 
Society  on  '*  Submerged  Rock-vaileys  in  South  Wales,  Devon,  and  Cornwall,*'  Mr. 
T.  Codrington  described  various  valleys  in  which  the  solid  rock  is  reached  at  a  con- 
siderable depth  below  sea^^level,  on  the  sides  of  Milford  haven  and  in  the  haven  itself; 
beneath  the  'Hvy,  Tawe,  and  Neath,  the  Wye,  the  Severn,  the  Bristol  Avon,  the  Dart, 
the  Laira,  the  Tavy,  the  Tamar,  and  other  rivers.  In  the  case  of  the  Dart,  the  rock 
bottom  has  been  found  at  one  place  at  a  depth  of  110  feet  below  low-water  level, 
and  in  the  case  of  other  rivers  at  varying  depths  less  than  this.  The  deposits  show 
that  some  of  the  infilling  took  place  after  the  period  of  submerged  forests,  and  much 
before  this,  for  frequent  cases  of  glacial  deposits  filling  the  bottoms  of  these  sub- 
merged valleys  are  recorded.  The  fact  that  in  the  Solent  and  Thames  the  glacial 
dejxMita  border  the  sides  of  the  valleys,  and  do  not  occur  at  the  bottom  as  in  the 
case  of  the  valleys  described  in  the  paper,  indicates  that  the  latter  are  older  than 
the  former,  though  they  present  features  similar  to  those  of  some  of  the  valleys  of 
the  north-east  and  north-west  of  England.  In  the  discussion  of  the  subject,  Mr. 
Strahan  considered  that  the  description  given  of  valleys  filled  with  mud  to  so  great 
a: depth  below  sea-level  emphasized  the  fact  that  the  land  must  have  stood  at  a 
considerably  higher  level  in  comparatively  recent  times,  not  only  in  South  Wales, 
but  all  round  our  coasts.  Mr.  C.  E.  de  Ranee  pointed  out  that  these  submerged 
valleys  in  South  Wales  and  the  south-west  of  England  were  excavated  by  rain  and 
rivers  before  the  glacial  episode.  He  stated  that  similar  valleys  in  North  Wales, 
Cheshire,  and  Lancashire  occur  at  depths  of  nearly  200  feet  below  the  mean  tide- 
level,  and  are  filled  up  to  the  existing  height  with  undoubted  glacial  deposits, 
through  which  post-glacial  valleys  have  been  excavated  1^  mite  wide,  and  180  feet 
deep.  Mr.  J.  E.  Clark  called  attention  to  two  important  points  which  the  paper 
seemed  to  establish.  The  submergence  in  the  south-west  exceeded  that  in  the 
south-east,  exactly  as  had  been  shown  between  North- Western  and  North- Eastern 
England,  and  again  in  Western  and  Eastern  Scotland.  The  deeply  submerged  peats 
and  tree-stools  indicated,  again  as  in  the  north,  that  the  post-glacial  recovery 
brought  the  land-level  almost  to  normal  pre-glacial  conditions.  But  its  brief 
duration  was  strikingly  shown  by  the  York  central  plain.  If  the  glacial  beds  were 
stripped  away,  there  would  now  be  a  vast  inland  sea,  hundreds  of  square  miles  in 
extent^  reaching  beyond  York,  whereas  the  post-glacial  Ouse  had  only  time  to  cut 
a  narrow,  70-feet-deep  gorge  through  the  present  site  of  the  city. 

The  Site  of  the  Ancient  Noreia.-— The  position  of  the  old  town  of  Noreia, 

famous  in  connection  with  the  first  inroads  of  the  Cimbri  and  Teutones  into  the 
lands  which  now  form  the  south-west  portion  of  the  Austrian  empire,  is  the  subject 
of  a  lengthy  disquisition  by  Fritz  Pichler  in  the  Mitteilungen  of  the  Vienna  Geo- 
graphical Society  (1897,  Nos.  9  and  10).  After  first  briefly  recapitulating  the  work 
of  previous  commentators,  who  have  brought  forward  no  less  than  eighteen  different 
places  as  claimants  for  the  honour  of  identification  with  the  ancient  capital  of  the 
Taurisci,  the  writer  carefully  examines  the  question  from  all  points  of  view,  and 
arrives  at  conclusions  differing  from  any  suggested  by  previous  writers.  Noreia, 
"which  formed  the  centre  of  a  gold  and  iron  yielding  district  to  the  south  of  the 
Danube,  is  supposed  to  have  given  its  name  to  the  province  of  Noricum,  inhabited 
by  the  Taurisci  or  Norici.  According  to  Polybius,  Strabo,  and  others,  it  was  the 
scene  of  the  defeat  of  the  Roman  Consul  Carbo  by  the  Cimbri  in  b.c.  113,  and  was 
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besieged  by  the  Boii  in  b.c.  50.  Later  on  it  drops  out  of  notice,  and  dnring  the 
Roman  occupation  of  Noricum  the  chief  centre  of  the  province  was  Vimnam, 
situated  in  the  valley  of  the  Glan,  in  the  neighbourhood  of  the  modem  Klagenfort. 
A  Noreia  was,  however,  introduced  by  Castorius  into  the  '  Tabula  Peutiogeriana ' 
(a.d.  365-366)  as  a  post-station  in  upper  Styria,  and  here,  therefore,  the  site  of  the 
ancient  Noreia  has  frequently  been  placed.  Herr  Pichler  enters  minutely  into  a 
.  variety  of  questions,  such  as  the  relation  of  the  topography  of  the  country  to  the 
military  details,  the  history  of  the  mining  industries,  the  centre  of  the  NorelA-eolt 
(the  name  was  also  applied  to  the  patron  deity  of  the  land)  as  revealed  by  inacrip' 
tions,  and  finds  that  everything  points  to  the  Glan  valley  as  the  site  of  the  ancient 
town.  He  therefore  concludes  that,  as  Caasar  knew  nothing  of  Yirunum,  while* 
Pliny,  who  speaks  of  Yirunum,  knew  nothing  of  Noreia,  the  two  plaoee  were  od 
one  and  the  same  spot,  the  name  having  been  changed  by  the  Romans  when  they 
established  themselves  in  the  country.  The  Noreia  of  Castorius  will  in  this  caee 
be  a  totally  different  place,  a  post-station  of  later  times,  of  which  no  mention  is- 
made  previous  to  a.d.  363. 

DiBplacements  of  the  Confluence  of  the  Loire  and  Yienne.— M.  Louis 

Laffitte  has  an  interesting  note  in  the  Annales  de  Oeographie  (November,  1897) 
on  the  subject  of  the  changes  which  appear  to  have  taken  place  within  historio 
times  in  the  regime  of  the  rivers  flowing  through  the  "  Val  d*Anjou  "  (known  alio 
simply  as  '*  YaP^e  **).  This  valley,  now  one  of  the  richest  and  most  fertile  diatriets 
of  France,  but  formerly  a  swampy  and  unstable  tract  of  country,  is  oompoeed  of 
alluvial  soil,  forming  as  it  were  a  gulf  between  the  higher  and  older  lands  whieh 
bound  it.  At  the  present  day  the  Loire  and  Yienne,  the  two  principal  streams 
which  debouch  on  this  alluvial  tract,  unite  near  its  upper  end,  at  Gandes ;  it  has 
been  thought,  however,  from  the  statements  of  old  chroniclers,  that  the  junction 
formerly  took  place  much  lower  down — Gilles  Manage,  who  wrote  in  1683,  ooo- 
sideriog  that  in  the  eleventh  century  the  two  rivers  joined  opposite  Saint-MAor* 
Some  writers  have  even  held  that  the  Authion,  which  now  flows  in  a  separate 
furrow  parallel  to  the  Loire  on  the  north,  marks  an  old  bed  of  the  latter  river ; 
whilst  others,  e,g,  Bodin  (1812),  assign  a  parallel  course  on  the  south  to  the  Thouet, 
which  now  joins  the  united  Loire  and  Yienne  at  Saumur.  Both  these  suppositions 
are,  according  to  M.  LafiStte,  erroneous.  He  explains  the  statements  of  the 
chroniclers  by  supposing  that  the  present  course  of  the  Loire  between  Candes  and 
S&int-Maur  went  sometimes  by  the  name  of  one,  sometimes  by  that  of  the  other  of 
the  component  streams.  There  seems  to  have  been  a  series  of  islands  or  other 
obstacles  which  prevented  their  ccmplete  union  at  once,  whilst  from  a  geological 
point  of  view  the  section  in  question  forms  rather  the  continuation  of  the  Yienne 
than  the  Loire,  the  latter  river  having  in  time  carried  the  day  owing  to  its  greater 
volume.  Even  now  the  Yienne  when  in  flood  makes  its  colour  perceptible  as  far 
as  Saumur,  and  the  boatmen  of  the  present  day  use  the  two  names  according  as 
they  navigate  by  one  or  the  other  bank. 

ASIA. 

The  Hihran  of  Sind.^ — Major  Raverty  has  here  presented  his  readers  with 
a  study  of  comparative  geography  of  great  complexity  and  importance:  the 
question  of  the  modiflcations  and  changes  through  which  the  Indus  and  its 
tributaries  have  passed  in  the  course  of  centuries.  The  most  conspicuous  of 
these  changes  are  the  disappearance  of  the  '*  Mihran  of  Sind,'*  or  **  Sind  Sagar,'^ 

*  *■  The  Mihran  of  Sind  and  its  Tributaries :  a  Geographical  and  Historical  Study.' 
By  Major  H.  G.  Raverty,  Bombay  Army  (retired).  Reprinted  from  the  /otrnta/,  Asiatic 
Society  of  Bengal.    Calcutta:  Baptist  Mission  Press. 


THE  MONTHLY  RECORD.  433 

which  flowed  east  of  the  Indus,  and  retained  as  its  tributaries  the  waters  of  all 
the  rivera  of  the  Punjab,  from  the  Ghetang  to  the  Slndbu,  or  Ab-i-Sind,  and 
the  oonTersion  of  the  Ab-i-Sind,  or  Indus,  into  the  main  stream.  This  westerly 
trend  of  riTer-courses  is  a  process  not  unfamiliar  to  geographical  students,  and 
elaborated,  if  we  remember  right,  by  the  physicist  Von  Baer.  Major  Haverty  has 
<leToted  hit  attention  more  to  the  historical  side  of  the  question,  and  in  the  353 
pages  of  the  present  treatise,  he  reviews  in  tbe  greatest  detail  all  authorities, 
deroting  by  far  the  most  attention  to  Oriental  authors.  The  work  is  scarcely 
adi^>fted  for  detailed  review,  and  in  any  case  would  require  maps  to  illustrate  any 
eritical  or  other  remarks.  But  the  influence  of  the  physical  changes  will  be  the 
more  readily  appreciated  when  we  bear  in  mind  that  some  of  them  were  so  con- 
ndarable  that  they  reduced  a  vast  extent  of  once  fruitful  country  to  a  howling 
wilderness,  and  that  flourishing  cities  and  towns  became  ruined  or  deserted  by 
their  inhabitants.  The  elaborate  disquisitions  on  all  the  principal  historical  events 
are  given  with  all  the  author's  usual  minuteness ;  in  fact,  we  should  almost  have 
preferred  a  more  condensed  treatise  with  the  main  facts  indicated  in  greater  promi- 
nence. But  no  one  can  fail  to  appreciate  the  author's  extraordinary  industry, 
and  the  care  with  which  he  has  scrutinized  the  original  texts  of  his  Oriental 
authorities,  whether  published  or  in  manuscript.  There  are  several  maps  attached 
to  the  monograph,  but  their  clearness  appears  to  have  suflered  in  the  process  of 
reduction  from  the  author's  original  scale,  and  the  omission  by  the  lithographer 
of  any  explanatory  dates,  showing  what  particular  years  or  ages  they  illustrate, 
somewhat  mars  their  usefulness. 

Mr.  Thomson's  Photographs  of  China.* — Mr.  John  Thomson,  whose 
services  to  the  Royal  Geographical  Society  as  instructor  in  photography  have  led 
in  no  small  degree  to  the  improvement  recently  obiter vable  in  the  illustrations  of 
books  of  travel,  has  just  published  a  work  which  will  be  widely  welcomed.  Mr. 
Thomson  made  an  extensive  tour  through  China  about  twenty-five  years  ago,  and 
published  a  selection  of  bis  photographs  on  his  return  in  four  large  and  costly 
volumes,  entitled  '  Illustrations  of  China  and  its  People,'  the  letterpress  of  which 
was  confioed  to  notes  on  the  pictures.  The  new  work,  although  based  on  the  same 
journey,  is  quite  a  different  book.  It  gives  a  series  of  chapters,  which  have  been 
written  in  the  light  of  recent  occurrences,  on  the  condition  of  China,  the  Chinaman 
abroad  and  at  home,  and  on  some  of  the  more  important  districts  of  China.  Canton 
and  the  province  of  Ewang-tung,  the  treaty  ports,  Shanghai,  the  Yang-tse-kiang, 
and  Northern  China  are  described,  and  a  particularly  detailed  account  of  Formosa 
is  given,  with  an  appendix  on  the  aboriginal  dialects  of  that  island.  While  the 
book  will  be  read  with  interest,  the  value  attaching  to  the  illustrations  is  certainly 
the  most  striking  feature  of  the  work.  The  original  negatives  were  taken  by  the 
old  laborious  wet-collodion  process,  the  manipulations  of  which  demanded  the 
utmost  skill  and  dexterity ;  but  the  results  in  the  hands  of  an  expert  were  far 
superior  to  Uiose  attainable  by  the  easy  dry-plate  process  of  to-day.  In  China 
pictures  taken  many  years  ago  show  the  same  features  which  now  present  them- 
selves to  the  eye,  and  the  same  which  were  visible  to  the  first  visitors  from  the 
west.  It  is  a  case  where  one  can  photograph  the  past.  Tbe  hundred  examples  of 
his  art  chosen  by  Mr.  Thomson  are  now  reproduced  as  half-tone  blocks  for  the  first 
time,  and  the  result  is  remarkable.  The  public  is  so  much  accustomed  to  see 
traveller's  photographs  taken  hastily,  preserved  carelessly,  and  developed  badly 
that  the  carefully  selected  standpoints,  artistic  grouping,  and  perfect  technical  finish 


♦  *  Through  China  with  a  Camera.'  By  John  Thomson.  With  nearly  100  illustrations. 
Westminster:  A.  Constable  &  Co.    1898. 
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of  these  priots  will  be  to  many  a  revelation  of  the  power  of  the  camera  in  making 
real  the  scenery  and  the  people  of  distant  lands. 

Shantiing  and  Sliaachau  Bay.— On  the  bead  of  the  German  occupation  of 
Kiauchau  bay  (which  Baron  von  Bichthofen  maintains  in  the  Verhandltmgen  der 
Gesdlschaft  fur  Erdkunde,  Berlin,  1898,  p.  71,  is  the  only  correct  Bpelling— in 
G^erman,  of  course — Eiautschou),  has  issued  a  pamphlet  entitled  '  Eiantschou,  seine 
Weltstellung  und  voraussichtliche  Bedeutung '  (Berlin :  32  pp.),  the  main  purpose  of 
which  appears  to  be  to  put  a  check  to  exaggerated  expectations  with  regard  to  the 
results  of  this  step.  Baron  von  Richthofen  midntains  that  the  only  commodity 
likely  to  form,  in  the  first  instance,  an  important  article  of  export  is  the  exoeUent 
coal  of  Shantung,  and  that  Kiauchau  cannot  be  expected  to  make  any  rapid  pro- 
gress till  it  has  been  connected  by  rail,  at  least,  with  Wei-hsien  and  Tsinan,  and  in 
the  end  with  the  great  Peking-Hankow  line  of  the  future.  In  noticing  this 
pamphlet,  the  editor  of  Fetermanns  Mitleilnngen,  considering  that  it  is  twenty- 
nine  years  since  Baron  von  Bichthofen  has  been  in  Shantung,  thought  it  well  to 
consult  Mr.  Otto  Anz,  who  has  just  returned  to  Europe  from  Northern  China,  where 
he  has  been  devoting  himself  more  particularly  to  the  wild  silk  industry.  The 
results  of  this  inquiry  are  briefly  communicated  in  the  February  number  of  the 
periodical  mentioned.  Mr.  Anz  considers  that  in  several  particulars  the  Tiews  of 
Baron  v.  Bichthofen  do  not  correspond  to  the  present  situation,  and  believes  that 
the  establishment  of  an  open  port  at  the  mouth  of  the  bay  would  at  onoe  give  a 
great  stimulus  to  the  export  of  raw  silk  from  the  mulberry  moth,  as  well  as  from 
the  oak-moth  (the  Antkeroea  pemyi)^  to  that  of  tissues  made  from  the  product  of 
the  oak-moth,  and  to  that  of  straw  braid.  In  the  last  two  decades  this  last  industry 
has  imdergone  a  very  important  development  in  Shantung,  especially  in  respect  of 
quality.  Mr.  Anz  also  points  out  that  the  steady  silting  up  of  the  Chinese  ports 
on  the  Yellow  sea  which  is  going  on,  is  likely  to  tell  more  and  more  in  favour  of 
Kiauchau,  a  harbour  always  open,  even  in  winter.  The  communication  is  accom- 
panied by  a  map,  on  the  scale  of  1 :  750,000,  of  Kiauchau  bay  and  the  neighbour- 
hood, largely  based  on  a  Japanese  authority,  and  containing  a  number  of  names 
not  to  be  found  on  any  map  yet  published  in  Europe. 

APSICA. 

The  British  East  Africa  Protectorato.'— The  report  by  Sir  A.  Hardioge, 

presented  to  Parliament  in  December  last,  supplies  a  useful  summary  of  the  history 
of  the  East  African  Protectorate  since  its  formation  in  July,  1895,  and  the  progress 
made  in  its  organization  and  development.  A  map  added  to  the  report  shows 
clearly  the  boundary  of  the  Protectorate  with  that  of  Uganda,  as  well  as  the 
administrative  areas  into  which  it  is  divided.  The  boundary  alluded  to  runs  from 
the  neighbourhood  of  the  '*  Natron  lake  "  in  the  south  to  the  Likipia  escarpment 
towards  the  north,  bending  eastwards,  however,  so  as  to  leave  Lake  Naivasha  and 
the  portion  of  the  rift  valley  inmiediately  to  the  south  of  it  within  the  Uganda 
Protectorate.  The  four  provinces  which  have  been  so  far  constituted  (Seyyidieh, 
Ukamba,  Tanaland,  and  Jubalaod)  are  divided  each  into  several  districts^  preuded 
over  by  a  European  (named  the  *'  District  officer  ").  These  are  in  turn  described 
by  Sir  A.  Hardinge,  with  a  sketch  of  their  characteristic  surface  features,  and  an 
enumeration  of  the  principal  tribes  included  within  them.  One  section  of  the 
report  deals  with  communications.  A  satisfactory  point  noted  is,  that  in  various 
districts  around  Machako's  the  natives  are  beginning  so  greatly  to  appreciate  the 
advantage  of  good  roads  that  they  have  o£fered  to  construct  new  ones  at  their  own 
expense.  Ukamba,  the  least  civilized  province,  is  the  best  provided  with  roads, 
the  communications  of  the  coast  provinces  being  largely  carried  on  by  sea,  while 
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the  presence  of  the  iwUt  fly  prevents  cart  transport  by  animals.  The  supply  of 
porters,  derived  chiefly  from  Mombasa,  Rabai,  and  Teita,  does  not  equal  the  demand, 
and  a  large  proportion  of  the  goods  received  in  Uganda  is  despatched  through 
German  territory.  As  regards  river  oavigation,  it  is  hoped  that  small  steamers 
may  shortly  be  provided,  both  for  the  Tana  and  the  Juba.  The  slave-trade  now 
flourishes  only  in  two  regions  of  the  interior,  Kitui,  in  Ukamba,  and  Somaliland. 
The  historical  retrospect  for  each  of  the  four  provinces  for  the  first  two  years  after 
the  formation  of  the  Protectorate  is  in  the  main  satisfactory.  The  rebellion  in  the 
Seyyidieh  was  not  an  unmixed  evil,  as  it  led  to  the  breaking,  once  for  all,  of  the 
power  of  several  influential  Arab  potentates.  Iq  Ukamba,  the  intertribal  wars  and 
raids  which  have  hitherto  prevailed  are  being  steadily  suppressed. 

AXSBICA. 

The  Canadian  Expedition  to  Hudson's  Bay.— During  the  summer  of  1897 

the  Canadian  Government  took  a  further  step  towards  solving  the  question  of  the 
practicability  of  the  Hudson  strait  route  to  Central  Canada,  by  the  despatch  of  a 
scientific  expedition  to  determine  the  length  of  time  within  which  the  conditions  of 
the  ice  would  permit  the  navigation  of  Hudson  bay  and  strait  during  the  summer 
months.  We  hope  shortly  to  receive  a  detailed  account  of  the  expedition,  but 
meanwhile  the  following  particulars  will  be  of  interest.  The  Biana^  a  wooden 
whaling  steamer,  left  Halifax  for  the  north  on  June  3,  having  on  board  Dr.  Bell 
and  Mr.  Lowe,  of  the  Geological  Survey.  Much  ice  was  encountered,  and  on 
attempting  the  entrance  of  the  strait  the  ship  was  beset,  and  was  for  a  time  in 
great  danger  during  a  storm.  The  scientific  members  were  afterwards  landed  for 
the  purpose  of  exploring  on  the  north  and  south  sides  of  the  strait,  while  the 
steamer  cruised  in  various  directions.  The  strait  was  now  found  to  be  free  of  ice, 
with  the  exception  of  a  bank  against  the  north  coast.  A  visit  was  paid  to  the 
fishing-stations  in  Cumberland  sound,  in  the  east  of  Baflin  Land,  where  one  or  two 
Europesns  were  found  living  a  wretched  life  among  the  Eskimo.  Hudson  strait 
was  afterwards  successfully  traversed,  and  a  visit  paid  to  Fort  Churchill,  after  which 
Dr.  Bell  and  Mr.  Lowe  were  again  taken  on  board,  and  the  ship  proceeded  for 
supplies  to  St.  John,  Newfoundland.  The  strait  was  again  visited  in  October,  and 
only  on  the  30th  of  that  month  did  ice  begin  to  form  in  the  bays,  the  passage  still 
remaining  free.  Much  good  work  was  done  by  the  land  parties.  Dr.  Bell  found 
the  north  side  of  the  strait  strewn  with  islets,  and  bordered  throughout  the  summer 
with  an  ice-field.  He  mode  an  expedition  into  the  interior  of  Baffin  Land, 
discovering  the  large  lake  reported  by  the  Eskimo  to  Dr.  F.  Boas.  Mr.  Lowe 
executed  a  survey  of  the  south  coast  of  the  strait,  as  far  as  the  George  river  in 
Ungava  bey,  and  found  the  existing  maps  very  inaccurate.  Both  observers  agree 
that  the  strait  is  open  for  steam  navigation  for  at  least  sixteen  weeks  in  the  year, 
while  its  meteorological  conditions  are  decidedly  more  favourable  than  those  of 
the  Strait  of  Belleisle. 

The  Sio  Capim,  Para,  BraziL — ^A  preliminary  account  of  a  journey  to  the 
upper  course  of  the  Rio  Capim,  the  river  that  joins  the  Guajara  at  the  town  of  Pard, 
is  given  by  Dr.  Emil  A.  Goeldi  in  the  February  number  of  Fetermanns  MiiteiU 
ungen.  The  expedition  set  out  from  Pard  on  June  15,  on  board  the  Government 
steamer  Lauro  Sodre^  which  was  to  take  them  as  far  as  the  fazenda  of  Apronaga 
at  the  eod  of  the  poror6ca  section  of  the  lower  Capim.  Thence  they  proceeded  in 
a  private  steamer  called  the  Ondina^  drawing  6}  feet  even  when  lightened  as  much 
as  possible.  This  deep  draught  proved  unfortunate,  for  the  steamer  could  not  go 
up  beyond  the  lowest  rapid  (above  Acaryu9ana),  which  was  reached  on  June  28. 
A  rocky  barrier  there  crosses  the  river  from  the  right  bank,  leaving  only  a  narrow 
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cbaonel  free  on  the  left  side,  and  in  tbat  channel  a  depth  of  only  5  to  5|  feet  ab  jve 
a  bed  partly  occupied  by  sharp-edged  and  pointed  rocks.  The  party  had  con- 
sequently to  make  the  rest  of  their  way  in  canoes.  They  were  without  instraments 
for  the  exact  determination  of  their  position,  but  Dr.  Goeldi  believes  that  they 
ultimately  reached  about  3)°  S.,  48p  W.,  on  the  upper  Capim,  and  he  states  that, 
were  it  not  for  the  unfortunate  obstruction  offered  by  the  rapids  above  Acaryu^ina — 
which,  however,  could  be  overcome  with  little  difficulty  and  at  little  cost — the  river 
wuuld  form  a  splendid  waterway  to  the  froutier  of  the  state  of  MaranhSo ;  for  the 
Surubiju,  the  right  head-stream  of  the  Capim,  is  said  to  be  deep,  and  to  permit  of 
navigation  by  small  stejimers  a  long  way  up.  Between  Apronaga  and  Acaryu^ana 
twenty-nine  tributaries  were  counted  on  the  right,  twenty-six  on  the  left,  bank. 

Exploration  in  the  Sonthem  Andes. — Two  Chilean  expeditions  have  set 
out  for  the  exploration  of  the  Andes  to  the  south  of  42j^°  S.  One  of  these,  under 
Dr.  H.  Stefifen,  set  out  from  Santiago  on  December  14  to  explore  the  Cordilleras  on 
both  sides  of  the  parallel  of  44^  30'  S,,  between  the  Aisen  in  the  south  and  the 
Palena  in  the  north,  the  principal  aim  of  the  expedition  being  to  reach  the  great 
lake-region  of  Argentina  containing  Lakes  La  Plata  and  Fontana.  The  other, 
under  Dr.  P.  Kriiger,  started  from  Puerto  Montt  early  in  January,  with  the  view 
of  exploring  the  Cordilleras  in  the  neighbourhood  of  43°  S.  The  expedition  is  to 
ascend  the  Bio  Corcovado  from  its  mouth,  and  to  ascertain  whether  it  is -identical 
with  the  Futaleufu,  which  was  explored  last  year  from  the  lake  whence  it  issues 
to  the  colony  of  October  16.  If  it  succeeds  in  its  aim,  the  exploration  of  the  main 
water-parting  in  the  latitude  of  42f  °  S.  will  have  been  completed.  The  expedition 
is  well  provided  with  material  and  instraments  (Petermanns  MitteUungen^  February). 

Exploration  in  Tierra  del  Fnego. — ^Dr.  Otto  Nordenskjold  contributes  to 

Fetermanns  Mitteilungen  (September,  1897)  a  preliminary  notice  of  the  Swedish  ex- 
peditions of  1895-97  in  Tierra  del  Fuego.    In  the  zoological  work  Dr.  Nordenskj5ld 
was  assisted  by  Dr.  Ohlin,  and  in  the  batanical  work  by  Ilerr  Dus^n,  the  Argentine 
authorities  lending  effective  aid  in  the  way  of  transport  and  otherwise.     The  full 
reports  are  to  be  published  shortly  in  a  special  memoir ;  meanwhile.  Dr.  Norden- 
skj5ld  gives  a  new  map  of  the  region,  a  descriptive  account  of  its  extremely  interest- 
ing and  complicated  topography,  and  sufficient  of  the  more  striking  scientific  results 
to  indicate  that  the  difficulties  and  risks  encountered  by  the  explorers  have  not 
been  without  due  reward.    Any  contribution  to  our  knowledge  of  the  most  southerly 
inhabitei  portions  of  the  globe  gain, of  course,  a  special  significance  from  a  comparison 
with  the  known  conditions  of  the  northern  hemisphere,  a  compjirison  remarkable 
while  we  restrict  ourselves  to  tha  sea,  but  probably  still  more  so  when  we  extend 
it  to  dry  land.     Tiie  expedition  made  collections  with  trawl  and  tow-net  at  thirty- 
seven  stations,  and  collections  of  land,  fresh-water,  and  shore  forms  at  about  forty 
stations.     Several  of  the  localities  have  never  before  been  visited,  and  the  specimens 
of  typical  forms  are  therefore  likely  to  be  of  peculiar  interest.     The  same  is  trae  of 
the  botanical  c allections,  especially  of  the  Cryptogams.    Notwithstanding  its  limited 
area,  the  region  has  shown  itself  to  be  one  of  great  complexity,  and  this  fact  will 
almost  certainly  be  reflected  in  local  variations  of  both  fauna  and  flora.     The 
geological  collections  show  that  in  Tertiary  times  the  climate  of  Tierra 'del  Fuego 
was  slightly  warmer  than  it  is  at  present;  these  conditions  were  followed  by  a 
glacial  period,  during  which  the  islands  were  covered,  and  the  straits  of  Magellan 
filled  up,  although  the  ice  never  reached  beyond  the  parallel  of  52^  S.     It  might 
seem  that  this  result  was  not  in  accordance  with  observations  in  sub-tropical 
regions,  but  the  ice  period  was  probibly  associated  with  a  general  subsidence  of  the 
land.     Towards  its  end,  Tierra  del  Fuego  was  probably  200  feet  below  its  present 
level,  although  there  is  little  or  no  evidence  of  elevation  actually  going  on  at  presents 
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It  is  well  known  that  many  species  of  animaU  f  jand  on  the  northern  side  of  the 
straits  of  Magellan  are  unknown  in  Tierra  del  Fue^o;  the  ohseryations  of  the 
expedition  show  that  the  list  of  these  is  much  more  extensive  than  has  heen 
supposed,  and  that  it  includes  reptiles,  frogs,  and  many  invertebrates.  Many  plant- 
forms  of  different  families  exhibit  the  same  sharp  demarcation,  showing  that  the 
straits  of  Magellan  date  back  to  a  remote  period,  a  fact  abundantly  supported  on 
other  grounds.  The  work  of  the  S^^edish  expeditions  serves  to  still  further  empha- 
size the  scientific  importance  of  an  exploration  of  the  antarctic  coatinent,  and  it 
will  prove  a  valuable  aid  in  the  interpretation  of  the  information  we  may  hope  one 
day  to  possess  concerning  that  more  remote  region. 

AIT8TBALA8IA  AHD  OCEANIC  ISLANDS. 

The  Cambridge  Expedition  to  Torres  Straits  and  Borneo.— This  expe- 
dition, under  the  leadership  of  Dr.  A.  0.  Haddon,  Professor  of  Zoology  in  the 
Koyal  College  of  Science,  Dublin,  sailed  on  March  10  for  Torres  straits.  The  party 
consists  of  Dr.  W.  H.  R.  Rivers,  St.  John's  College,  Cambridge,  Lecturer  on  Ex- 
perimental Psychology  at  Cambridge,  and  at  University  College,  London ;  Mr.  S 
H.  Ray ;  Dr.  W.  McDougall,  Fellow  of  St.  John's  College,  Cambridge,  and  of  St. 
Thomas's  Hospital,  London ;  Dr.  C.  S.  Myers,  d.a..,  Caius  College,  Cambridge,  and 
Bartholomew's  Hospital,  London ;  Dr.  C.  G.  Seligmann,  of  St.  Thomas's  Hospital, 
London ;  and  Mr.  A.  Wilkin,  of  King's  College,  Cambridge.  The  work  of  the  stafif 
will  be  distributed  as  follows :  Dr.  Haddon  will  be  responsible  for  the  observations 
on  the  physical  characteristics  of  the  natives,  and  will  continue  hid  researches  on 
their  decorative  art.  Their  langusge  and  phonology  will  be  studied  by  Mr.  Ray, 
the  well-known  authority  on  Oceanic  languages.  Drs.  Rivers,  McDougall,  and 
Myers  will  initiate  a  new  departure  in  practical  anthropology  by  studying  com- 
parative experimental  psychology  in  the  field;  Dr.  Myers  aliso  paying  especial 
attention  to  native  music.  The  hygienic  and  medical  aspects  of  anthropology  will 
be  studied  by  the  four  medical  men.  Dr.  Seligmann  will  act  as  naturalist  to  the 
expedition ;  one  of  his  duties  will  be  to  identify  all  the  animals  and  plants  which 
are  utilized  by  the  natives  in  any  way.  After  a  stay  of  some  few  months  in  the 
straits,  some  of  the  party  have  accepted  a  very  generous  and  enthusiastic  invitation 
to  visit  Mr.  C.  Hose,  the  chief  magistrate  of  the  Baram  district  of  the  Raj  of 
Sarawak.  Mr.  Hose,  who  is  a  Cambridg-)  man  (Jesus  College),  is  a  keen  naturalist, 
and  has  a  wide  knowledge  of  and  sympathy  with  the  natives,  and  has  promised 
exceptional  facilities  for  seeing  something  of  the  inland  tribes  of  Borneo.  Besides 
the  ordinary  instruments  for  anthropometry,  there  will  be  a  small  carefully  selected 
collection  of  apparatus  for  experimental  psychology,  among  which  the  following 
may  be  noted :  a  sphygmometer  for  recording  alterations  in  the  pulse,  Catteli's 
algometer  for  testing  pain,  and  an  aedtheeiometer.  Yatious  appliances  will  be 
employed  for  testing  acuity  of  vision  and  colour-blindness,  and  an  apparatus  for 
quantitively  studying  visual  illusions  has  been  provided.  Acuity  of  hearing  will 
be  tested  by  Politzer's  Ohrmesser,  and  the  range  by  Galton's  whistles.  A  complete 
equipment  has  been  taken  out  for  recording  reaction  time,  including  tuning-forks, 
time-markers,  drums,  and  visual  and  auditory  s'gnals.  Several  cameras  will  be 
employed  in  photographic  work,  and  an  attempt  will  be  made  to  record  natural 
colours  by  the  Ives  and  Joly  processes.  A  Newman  and  Guardia  cinematograph 
for  recording  native  dances  and  actions  has  been  provided.  The  languages  and 
music  will  be  perpetuated  on  numerous  phonograph  cylinders. 

Proposed  Bibliography  of  Anrtralaaia.— Mr.  E.  A.  Petherick,  the  well- 
known  compiler  of  *  The  York  Gate  Catalogue,'  has  for  the  last  thirty  years  been 
engaged  in  collecting  the  material  for  an  exhaustive  catalogue  of  the  literature 
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relating  to  Australasia  and  Polynesia,  published  since  1600  in  every  langoage. 
The  titles  already  obtained  exceed  30,000  in  number,  and  their  arrangement  in  the 
double  form  of  an  authors*,  and  classified  catalogue  would  fill  an  imperial  octavo 
volume  of  900  or  1000  pages  in  double  column.  The  expense  of  such  a  work  will 
necessarily  be  considerable,  even  bearing  in  mind  that  the  compilation  is  already 
completed,  and  as  the  work  is  one  of  national  rather  than  public  importance,  the 
difficulty  of  securing  publication  is  serious.  The  Australasian  colonies  are  not  yet 
sufficiently  united,  nor  perhaps  sufficiently  cultured,  to  undertake  the  publication 
of  a  work  which,  if  lost,  will  shroud  in  obscurity  a  mine  of  literary  wealth,  for 
which,  when  too  late,  they  would  consider  no  price  to  have  been  too  great.  Mr. 
Petherick  has  resolved  to  publish  the  work  at  once  at  his  own  risk,  if  a  sufficient 
number  of  copies  are  subscribed  for  at  £3  10s.  each,  to  cover  the  cost  of  production. 
Application  may  be  made  direct  to  Mr.  Petherick,  at  3,  York  Gate,  London,  N.W., 
or  to  any  of  the  leading  bibliographical  booksellers.  While  all  aspects  of  every 
part  of  Australasia  and  Polynesia  are  dealt  with  in  the  work,  its  value  to  geogra- 
phers is,  perhaps,  greater  than  to  other  specialists.  The  importance  of  having  the 
whole  record  of  discovery  and  settlement  of  so  extensive  an  area  brought  together 
is  io  great,  that  it  only  requires  to  be  pointed  out  to  be  generally  recognized. 

Water-supply  of  Queensland. — We  have  received  the  report  of  the 
hydraulic  engineer  of  Queensland  for  the  year  1896.  To  the  report  itself,  which 
contains  much  information  of  geological  and  meteorological  interest,  there  are 
added  tables  showing  position,  depth,  and  yield  of  a  large  number  of  artesian 
borings,  some  analyses  of  deep  waters,  and  a  map  exhibiting  the  results  of  ndnfidl 
observations  in  an  unusually  efifective  way.  Generally  speaking,  the  artesian  wells 
of  Queensland  obtain  their  supplies  from  porous  sandstones  and  other  permeable 
beds  of  the  Lower  Cretaceous  or  Rolling  Downs  formation.  The  Lower  Gretaoeoos 
rocks  extend  westward  from  the  Palseozoic  coastal  range,  and,  so  far  as  at  present 
known,  stretch  over  some  374,358  square  miles,  including  56  per  cent,  of  the  whole 
area  of  Queensland.  They  occupy  by  far  the  greater  part  of  Western  Queensland, 
and  extend  over  South  Australia,  entering  Western  Australia  and  New  South  Wales, 
and  marking  the  position  of  the  ancient  Cretaceous  sea  which  connected  the  Gulf 
of  Carpentaria  with  the  Great  Australian  Bight.  From  the  borings  already  made, 
it  appears  that  more  or  less  satisfactory  artesian  water-supply  exists  in  at  least 
106,000  square  miles  of  the  Queensland  area.  There  remain  about  132,000  square 
miles  in  the  south-western  districts  still  unexplored  by  the  drill,  and  it  is  suggested 
that  a  few  trial  borings  should  be  made  at  the  expense  of  the  State ;  there  seems 
little  doubt  that  they  would  be  successful,  and  their  success  would  give  great  im- 
petus to  the  development  of  that  part  of  the  colony.  The  report  further  deals  with 
the  distribution  of  the  artesian  water-supply  by  irrigation,  and  with  improved  arrange- 
ments for  giving  warning  of  floods  in  the  Brisbane,  Mary,  Fitzroy,  and  other  rivers. 

Currents  of  the  Australian  Coasts. — Mr.  H.  C.  Russell  recently  communi- 
cated to  the  Hoyal  Society  of  New  South  Wales  a  second  list  of  floats  or  bottles 
picked  up  at  various  points  of  the  Australian  coast,  with  notes  as  to  their  probable 
course  and  rate  of  movement.  In  the  small  number  of  cases  where  there  are  opportu- 
nities of  comparing  this  method  of  studying  the  movements  of  the  surface  layers 
of  water  in  the  ocean  with  the  more  delicate  methods  involving  observations  of 
temperature  and  salinity,  it  must  be  confessed  that,  while  on  the  whole  much  better 
than  nothing,  the  results  are  frequently  very  misleading.  That  these  new  observa- 
tions are  no  exception  to  this  rule  is  evident  from  the  following :  "  In  the  present 
list  ...  we  have  fifteen  papers  found  on  the  east  coast ;  three  of  them  went  to  the 
south,  eight  went  to  the  north,  and  four  came  in  from  the  east.  In  view  of  the 
well-known  southerly  current  on  this  coast,  it  is  remarkable  that  so  few  of 
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the  papers  found  seem  to  go  with  it,  and  that  the  majority  of  the  papers  found  go 
against  the  current.*'  The  most  interesting  cases  are  those  of  the  bottles  found 
on  the.  coast  between  Melbourne  and  Adelaide,  which  include  three  thrown  into 
the  sea  near  Cape  Horn.  Mr.  Russell  suggests  that  the  bottles  are  carried  east  by 
the  current,  and  at  the  same  time  urged  northward  by  the  south-west  and  southerly 
winds,  giving  a  resultant  direction  about  east-north-east,  which  would  land  them 
on  the  coast.  It  would  seem  that,  if  we  accept  this  suggestion  and  the  facts  just 
mentioned  about  bottles  landing  on  the  east  coast,  we  must  be  driven  to  regard 
the  whole  method  of  observation  as  worthless.  It  may,  however,  be  possible  that  the 
true  interpretation  is  that  given  by  M.  Hautreux  to  his  observations  in  the  Bay  of 
Biscay— that  the  current  really  sets  to  the  shore  with  the  wind,  and  that  the  water 
is  merely  banked  up  against  the  land.  The  doctrine  that  upwelling  of  water  is 
caused  by  off-shore  winds  is  now  universally  accepted,  and  it  is  difficult  to  see  why 
the  contrary  effect  of  winds  from  the  sea  is  so  rarely  admitted. 

POLAR  REGIONS. 

Prof.  Copeland's  Eevision  of  Payer's  Hap  of  Franz  Josef  Land.— 

FeiermannB  MitteUungen  for  September,  1897,  contains  a  notice  from  the  pen  of 
Dr.  Supan  of  Prof.  Gopeland's  revision  of  Payer'd  map  of  Franz  Josef  Land,  pub- 
lished in  the  Journal.  After  again  expressing  his  regret  that  Payer  allowed  his 
observations  to  be  worked  up  and  published  without  carefully  revising  them 
himself.  Dr.  Supan  draws  attention  to  some  of  the  changes  introduced  by  Prof. 
Copeland,  and  points  out  difficulties  in  recoDciliDg  some  of  them  with  statements 
recorded  in  Payer's  own  journal.  For  example.  Payer  says,  "  Wir  waren  langs  der 
Andr^-Insel  nach  Siid  hinabmarscbiert,  batten  das  flache  Eisgewolbe  der  Kainer- 
Insel  tiberquert  und  eahen  nach  West  die  mit  vielen  Eisbergen  erfiillte  Back- 
Einfahrt."  Andr4e  island  is  absent  from  Copeland^s  map,  being  merged  in  Earl 
Alexander  Land,  **  there  being  no  certain  traces  of  a  strait  in  the  survey."  Dr. 
Supan  believes  the  riddle  of  Payer's  Wilczek  Laod  to  be  still  unsolved,  and 
protests  against  the  reappearance  of  the  Dove  glacier  in  Lindemann  bay.  The 
arguments  for  the  retention  of  Eichthofen  peak  leave  him  unconvinced,  and  he 
points  out  difficulties  in  reconciliDg  Prof.  Copsland's  statements  on  pp.  180  and  186 
of  his  paper  with  reference  to  its  position  and  height. 

German  Antarctic  Expeditions. — As  the  result  of  a  meeting  of  the  German 
committee  for  the  furtherance  of  south  polar  research,  which  was  held  in  Leipzig 
on  February  19  under  the  presidency  of  Dr.  G.  Neumayer,  a  plan  has  been 
formulated  for  the  proposed  expedition,  of  which  Dr.  E.  von  Drygaltski  has  been 
chosen  leader.  The  following  is  an  outline  of  the  scheme.  A  ship  will  take  the 
expedition  into  the  south  polar  region,  and  a  suitable  spot  will  be  chosen  for 
wintering.  During  the  winter  scientific  observations  will  be  carried  out  at  the 
station,  and  in  the  spring  an  attempt  will  be  made  to  advance  with  sledges  over 
the  continuous  polar  ice  in  the  direction  of  the  pole.  In  the  autumn  of  the 
southern  hemisphere,  it  is  proposed  to  follow  the  coast-lines  of  the  southern  lands 
in  the  direction  of  th^  magnetic  pole,  and,  if  possible,  to  explore  the  west  side  of 
Victoria  Land,  the  return  being  made  thence  through  the  pack-ice.  For  the 
advance  southwards,  the  meridian  of  Kerguelen's  Land  is  recommended  for  the 
following  reasons  :  (1)  A  serious  attempt  has  never  been  made  on  that  meridian ; 
(2)  its  position  in  regard  to  the  observatories  of  Melbourne  and  Mauritius  renders 
it  particularly  favourable  for  magnetic  work ;  (3)  by  this  route  the  oceanographical 
researches  of  the  QazelUy  and  those  to  be  carried  out  by  the  deep-sea  expedition 
under  Prof.  Chun,  can  be  extended ;  (4)  the  breaking  up  of  the  ice  lately  observed 
near  Eerguelen's  Land  promises  favourable  conditions  during  the  next  few  years. 


440  THE  MONTHLY   RECORD. 

A  complete  programme  for  exteDsive  scieDtific  obseryatioDs  throughoat  the  whole 
voyage  has  been  drawn  up.  It  u  proposed  that  the  expedition  should  start  in 
August,  1900,  while  June  of  1902  is  suggested  as  the  date  of  the  return.  The 
personnel  would  consist  of  twenty-five,  viz.  five  scientists,  five  officers  and  engineers, 
and  a  crew  of  fifteen.  It  is  also  prop3sed  to  equip  a  German  Government  expedition 
to  the  Antarctic,  mainly  for  deep-sea  research. 

XiTHSMATICAL  AVD  PHT8ICAL  OSOaBAPHT. 

Suess'  '  Das  Antlitz  der  Erde  *  in  French. — Tue  first  volume  of  Suess' 

great  work  on  Ge^morphology  was  published  in  1885,  and  at  once  took  the  leading 
place  as  the  greatest  contribution  ever  offered  by  geology  to  geography.  M.  de 
Margerie  has  now  brought  out  a  French  edition,  for  the  work  is  much  more  than 
a  translation,  under  the  title  '  La  Face  de  la  Terre.'  "*  It  includes  the  whole  of  the 
original  first  volume,  dealing  with  the  movements  of  the  crust  of  the  Earth,  and 
mountains,  the  latter  heading  including  the  origin  of  oceanic  depressions  and  of 
continents.  The  new  French  edition  is  one-third  longer  than  the  original  German, 
even  allowing  for  the  greater  compactness  of  the  German  language.  A  considerable 
part  of  this  increase  is  due  to  seventy-six  new  illustrations,  considerably  more  than 
doubling  the  original  number ;  but  more  must  be  placed  to  the  credit  of  editorial 
notes,  supplying  fresh  illustrative  material  and  greatly  extending  the  already 
copious  bibliographies.  The  translation  is  the  work  of  several  hands,  and  each 
section  bears  the  name  of  its  translator.  Besides  M.  de  Margerie  himself,  the  list 
of  translators  includes  the  well-known  names  of  MBf.  Dep^ret,  GalloLs,  Haug, 
Eilian,  Marillier,  Michel-Levy,  Raveneau,  and  Schirmer.  They  have  been  careful 
to  distinguish  their  own  notes  and  additions  from  the  original  matter  of  the  classic. 
In  his  preface  M.  Bertrand  ingeniously  shows  how  the  labours  of  Leopold  von  Bach 
and  Elie  de  Beaumont,  discredited  as  they  both  were  by  their  mechanical  and 
unbendiDg  theories,  yet  formed  stages  in  the  progress  of  the  science  of  the  Earth's 
crust,  naturally  leading  to  the  domiaant  generalizations  of  Suess.  He  dwells 
strongly  on  the  value  of  translating  a  book  which  has  proved  so  full  of  suggestion 
as  well  as  of  iDstruction  to  all  men  of  science  who  have  read  it  in  its  original  form, 
and  looks  for  a  great  increase  in  its  usefulness  now  that  it  has  been  so  successfully 
made  accessible  to  readers  of  the  French  language.  It  is  a  long-standing  grievance 
that  all  the  best  modern  geographical  works  exist  only  in  foreign  languages,  and 
that  English-speaking  students,  as  a  rule,  cannot  read  them  with  the  ease  necesaary 
for  full  appreciation.  Why  books  of  this  class  should  find  no  market  in  English^ 
speaking  countries  (with  a  population  equal  to  that  of  all  French  and  Grerman- 
speaking  countries  put  together)  promising  enough  to  tempt  publishers  to  bring  out 
translations  by  competent  men,  is  a  mystery  which  is  not  difficult  to  penetrate.  The 
long-continued  neglect  of  geography  ia  the  universities  of  Great  Britain  and  America 
is  directly  responsible ;  but  the  awakening  on  the  other  side  of  the  Atlantic  has 
begun,  and  it  would  cause  but  little  surprise  if  an  English  edition  of  Suess  were 
produced  in  the  United  States.  We  can  wish,  though  we  can  hardly  hope,  that 
this  great  work,  and  such  other  standard  handbooks  as  the  volumes  of  Ratsera 
series,  may  one  day  be  rendered  freely  available  by  publishers  in  this  coontiy* 
M.  Bertrand  concludes  his  eloquent  preface  with  the  words,  '*  The  creation  of  a 
science,  like  that  of  a  world,  requires  more  than  one  day ;  but  when  our  successors 
write  the  history  of  our  science,  I  am  persuaded  that  they  will  record  the  work  of 
Suess  as  marking  the  end  of  its  first  day,  that  ia  which  light  was  created." 


*  '  La  Face  de  la  Terre  *  (*  Das  Antlitz  der  Erde '),  par  Ed.  Suess.  Tradalt  avec 
rautorisation  de  Tauteur  et  aunote  sur  la  diroction  de  Emmanuel  de  Margerie  aveo  nne 
preface  par  Marcel  Bertrand.    Tome  1"'.    Paris :  Armand  Colin  et  Cie. 


THE  MONTHLY  R£OORD.  441 

A  Hew  Theory  of  Old  01a4Sierf.— Prof,  de  Lapparent,  in  the  JteotM  des 
Questions  Scientifiques  for  October,  1897,  criticizes  the  new  theory  of  the  history 
of  the  Swiss  glaciers  put  forward  by  Prof.  Stanislas  Meunier  in  the  Bevtte 
Scienitfique  for  February,  1897.  M.  Meuoier  holds  that  there  is  no  evidence  for 
alpine  glaciers  having  been  previously  longer  or  more  powerful  than  they  now  are. 
He  accounts  for  moraines  of  ancient  date  occurring  at  a  long  distance  from  the 
present  mountain  slopes  by  the  hypothesis  of  glacial  retrogression.  He  pictures 
the  Alps  as  formerly  consisting  of  a  great  Pamir-like  plateau  of  great  extent,  the 
outer  escarpments  of  which  nourished  glaciers  similar  in  size  to  those  of  the  present 
day.  The  glaciers  of  the  Pamirian  phase  worked  back  like  rivers  by  expediting 
the  erosion  of  the  cirques  at  their  head,  and  so  in  time  greatly  narrowed  the  moun- 
tain belt,  and  retired  from  their  early  moraines.  Keeping  pace  with  the  erosion, 
the  glaciers,  preserving  approximately  their  original  length,  crept  back  from  north 
and  south  towards  the  present  central  line  of  the  Alps,  leaving  their  moraines  as  a 
measure  of  their  erosion.  Thus  the  Alpine  phase  was  reached.  Later,  the  eating 
back  reduces  the  height  of  the  central  line,  and  a  Pyrennean  phase  is  produced, 
leading  still  later  to  a  Vosgean  phase,  when,  the  summits  being  worn  away  below  the 
snow-line,  glaciers  become  impossible.  Prof,  de  Lapparent  goes  fully  into  the  argu- 
ments for  this  hypothesis,  and  finds  them  insufficient  to  justify  the  abandonment 
of  the  earlier  theory  of  a  former  great  extension  of  alpine  glaciers  coincident  iu 
its  period  of  maximum  extent,  and  in  its  variational,  with  the  movements  of  the 
North  European  ice-sheets  as  shown  by  the  distribution  of  glacial  drift  and  erratic 
blocks.  M.  Meunier  explains  the  distribution  of  erratics  in  the  neighbourhood  of 
the  Alps  by  the  "capture"  of  one  glacier  by  another,  the  head  of  which  has 
eaten  back  through  the  dividing  wall,  and  thus  tapped  the  ice-supply.  This 
hypothesis  M.  de  Lnpparent  finds  to  be  contradictory  to  the  laws  of  glaciers  and 
of  ice-movement,  and  he  prefers  to  look  to  the  ice-sheet  of  Greenland  for  an 
explanation  of  existing  conditions  rather  than  to  the  hypothetical  Pamir-like 
plateau.  Further,  he  shows,  by  reference  to  the  map  of  the  Pamirs  published 
with  Mr.  Curzon's  paper  in  this  Journal  (vol.  viiu  p.  96),  that  the  Pamirs  do  not 
actually  form  a  lofty  ice-free  plateau  surrounded  on  its  outer  slopes  by  a  glacial 
halo,  but  form,  on  the  contrary,  a  region  of  high  valleys  and  lofty  mountains,  the 
glaciers  of  which  rather  tend  to  flow  from  the  lofty  ranges  towards  the  great  valleys 
of  the  centre,  than  to  radiate  outwards. 

Earth-pillars  and  Pyramids. — The  third  number  of  the  Munchener  Geo- 
graphische  Studien^  edited  by  Prof.  Siegmund  GUnther,  consists  of  a  paper  by  Dr. 
Christian  Eittler  on  earth-pillars  and  similar  structures.  Their  distribution  is 
discussed  at  length  ;  they  occur  in  different  forms  in  more  or  less  restricted  regions 
of  the  Alps,  the  Carpathians,  and  the  Pyrenees  in  Europe;  in  many  parts  of 
North  and  South  America;  in  the  Congo  basin,  the  Transvaal,  Zanzibar,  and 
Tenerifife  in  Africa ;  in  Asia  Minor,  the  Himalayas,  and  the  Malay  archipelago  in 
Asia  ;  and  in  Spitsbergen.  Dr.  Kittler  points  out,  however,  that  smtU  temporary 
earth-pyramids,  formed  as  the  result  of  sudden  melting  of  snow,  heavy  showers,  or 
sudden  squalls  of  wind,  are  to  be  regarded  as  precisely  similar  phenomena  in  a 
rudimentary  stage.  The  formation  is  apparently  due  in  all  cases  to  a  similar 
cause — rapid  vertical  erosion  of  Eoft  fragmentary  or  diluvial  deposits — ^and  they 
accordingly  reach  their  greatest  development  on  steep  slopes  cut  into  by  torrential 
streams,  and  exposed  to  sudden  excessively  heavy  rains.  The  consistency  of 
material  required  for  the  formation  of  true  pillars  is  best  obtained  in  moraine 
detritus,  next  best  in  trachytic  tufifs  and  laterite?,  and  almost  as  well  in  marls  and 
conglomerates.  Dust-laden  winds,  frost,  and  strong  insolation  are  important 
factors  in  producing  earth-pillars,  but  these  agents  rank  far  behind  torrential 


442  THE  MONTHLY  RECORD. 

downpours  of  raiD.  The  action  of  a  swift  stream  round  the  base  of  the  columns 
is  important  in  maintaining  the  steep  angle  of  the  sides,  as  it  prevents  accumula- 
tion. It  is  to  be  noticed  that  the  crowniDg-stone  at  the  top  of  the  pillar  is  not 
an  essential  feature;  the  pillars  are  due  to  differences  in  the  texture  of  the 
fragmentary  mass. 

GENERAL. 

Geography  in  Education. — The  report  presented  at  the  Toronto  meeting  of 
the  British  Association  by  the  committee  appointed  in  1895  to  inquire  into  the 
position  of  geography  in  the  educational  system  of  the  county,  has  since  been  issued 
as  a  pamphlet.  It  has  been  prepared  by  Mr.  A.  J.  Herbertson,  secretary  of  the 
committee.  Although  unable  to  undertake  a  personal  inspection  of  various 
educational  institutions  at  home  and  abroad,  the  committee  have  been  in  corre- 
spondence with  numerous  authorities  on  the  subject,  whose  information,  combined 
with  the  individual  experiences  of  the  members,  has  enabled  a  clear  view  to  be 
presented  of  the  present  position  of  geography,  and  the  measures  most  urgently 
required  to  place  the  subject  on  a  more  satisfactory  footing.  In  the  elementary 
schools,  while  the  syllabuses  require  some  modification,  the  great  desideratum  is 
the  proper  training  of  teachers  and  the  adoption  of  a  loftier  educational  ideal  m 
connection  with  the  subject.  Some  improvement  has  been  noted  of  late,  and 
topography  is  often  sufficiently  taught,  but  a  knowledge  of  geographical  principUi 
is  too  often  lacking,  the  physical  aspects  of  the  subject  being  in  particular  im- 
perfectly dealt  with.  In  the  secondary,  including  the  public,  schools  no  organization 
exists,  and  the  treatment  of  geography  varies  according  to  the  fancy  and  inclination 
of  the  head  master — one  professing  no  interest  in  the  subject,  while  another  founds 
all  his  teaching  on  it.  In  Scotland  a  somewhat  better  organization  prevails  than 
in  England.  An  improvement  in  the  position  and  quality  of  geography  in  public 
examinations  would  probably  do  something  to  ameliorate  the  present  state  of 
things ;  but  here  again  the  great  need  is  the  provision  of  proper  training  for  teachers 
in  modem  geographical  ideas  and  methods.  This,  of  course,  depends  chiefly  on 
the  universities,  only  two  of  which  at  present  recognize  geography  as  an  optional 
subject  for  the  ordinary  degree,  whilst  the  only  other  recent  advance  towards 
improving  the  position  of  the  subject  has  been  made  at  Cambridge  by  its  inclusion 
as  a  compulsory  subject  for  the  Historical  Tripos.  The  report  insists  that  "in  our 
universities  geography  should  have  its  due  place,  equivalent  to  that  of  any  other 
university  subject  now  fully  recognized ;  **  and  that  "  the  university  should  provide 
the  skilled  teaching  and  efficient  equipment  that  are  necessary  for  a  subject 
regarded  as  of  first-rate  importance  by  nearly  every  first-class  university  outaide 
the  English-speaking  lands.''  Some  useful  statistics.  Illustrative  of  the  present 
position  of  the  subject  both  at  home  and  abroad,  are  given  in  appendices. 

Geography  in  German  Schools.— The  Education  Department  has  recently 
issued  the  first  of  a  series  of  volumes  entitled  *'  Special  Reports  on  Educational 
Subjects,"  compiled  by  Mr.  M.  E.  Sadler.  It  contains  reports  from  a  number  of 
experts  on  the  present  condition  of  the  theory  and  practice  of  education  in  this 
coimtry  and  abroad.  One  of  these,  by  Mr.  George  Wheeldon,  deals  with  the 
teaching  of  geography  in  the  elementary  schools  of  Saxe  Weimar.  There  the 
instruction  takes  place  in  three  standards ;  the  first  is  Anschauung  (object-lessons 
or  demonstrations),  conducted  for  the  most  part  out-of-doors,  and  adjusted  in 
subject  to  the  season  of  the  year.  The  objects  are  twofold ;  (1)  to  train  the  pupil 
to  quick  and  comprehensive  observation,  and  (2)  to  afford  facility  in  the  dear  and 
definite  description  of  what  is  seen.  This  leads  to  the  fascinating  system  of  school 
excursions,  in  which  the  teacher  conducts  his  class  into  the  country,  or  in  towns 
to  museums,  workshops,  etc.,  calling  their  attention  to  objects  of  interest,  and 
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explaining  the  meaniDg  and  relations  of  each.  The  excursions  are  made  longer, 
and  the  descriptions,  afterwards  written  hy  the  pupils,  more  exacting  as  the  second 
standard  or  Heimatskunde  (local  geography)  is  reached.  Thus  the  use  of  maps  is 
thoroughly  and  practically  taught,  the  local  fauna  and  flora  is  intimately  and 
correctly  knowD,  and  the  geography  of  the  country  for  many  miles  around  the 
school  is  fixed  for  ever  in  the  mind.  The  last  standard  or  Erdkunde  (geo- 
graphy of  the  globe)  finds  the  pupil  prepared  to  study  maps  as  symbols  of  real 
things,  and  to  construct  easily  and  naturally  mental  pictures  of  distant  lands,  such 
as  can  never  be  attained  in  any  other  way.  All  through,  geography  is  taught  in 
connection  with  other  subjects,  and  especially  with  history.  Several  specimen 
excursions  in  the  neighbourhood  of  Weimar  are  explained  in  detail  in  the  Report. 
In  the  same  volume  Miss  Dodd  gives  an  account  of  '*  The  School  Journey  in 
Gtomany,*'  in  which  she  traces  the  growth  of  the  practice  of  educational  travel  for 
children  from  the  time  of  Rousseau,  who  appears  to  have  first  given  effect  to  it, 
until  the  present  time.  The  school  journey  is  now  a  firmly  established  institution 
in  Germauy ;  and  while,  ia  fact,  the  vehicle  of  by  far  the  most  valuable  educational 
trainiug,  it  takes  the  form  of  an  organized  holiday,  the  element  of  taskwork  being 
subordinated,  and  the  discipline  rendered  no  more  irksome  than  the  rules  of  a  game. 
A  description  is  given  of  two  school  journeys  in  detail,  the  first  a  three-days' 
walking  tour,  the  second  a  six-days'  excursion,  partly  by  rail  and  partly  on  foot. 
The  expense  in  the  latter  case  amounted  only  to  155.  per  boy,  the  railways  granting 
specially  low  rates,  the  food  being  of  the  simplest  kind,  and  the  boys  sleeping,  as  a 
rule,  on  straw  in  a  large  empty  room  in  a  village  inn  or  farm.  The  journey  is  planned 
long  beforehand ;  the  boys  selected  to  take  part  in  it  are  told  what  they  are  going 
to  see  and  the  chief  facts  as  to  each  place,  and  each  boy  draws  a  map  of  the 
district,  showing  the  proposed  route.  An  outfit  is  prescribed,  and  two  days  before 
the  journey  the  boys  are  paraded,  their  knapsacks  inspected,  and  their  physical 
fitness  ascertained.  The  departure  takes  place  in  the  presence  of  the  assembled 
parents  and  the  envious  fellow- scholars,  who  were  not  considered  advanced  enough 
to  join.  The  day's  journey  is  carefully  arranged  with  occasional  halts,  and  the 
march  is  cheered  by  much  singing.  All  sorts  of  natural  objects  are  collected  and 
described;  every  crop  in  the  fields  is  examined,  and  every  industry  met  with 
explained.  The  salient  facts  of  history,  relative  to  the  towns  or  battlefields  visited, 
are  recalled  in  view  of  the  places  themselves,  and  special  attention  is  given  to 
diversities  of  local  custom  or  costume.  In  the  longer  excursion  from  Jena  to  the 
RhoD  mountains  in  Bavaria,  the  Protestant  children  from  Thuringia  were  taken  to 
hear  the  Roman  Catholic  Church  service  for  the  first  time,  and  the  religious  differences 
were  explained  with  reference  to  the  history  of  the  states'of  Germany,  which  again 
would  furnish  an  opportunity  for  explaining  the  constitution  of  the  German  empire. 

Death  of  Eamon  Lista,  Argentine  Explorer.— This  explorer,  author  of 

Viaje  d  los  Andes  Australes  (Buenos  Aires,  1896),  has  met  with  a  violent  death 
while  on  a  journey  of  exploration  to  the  upper  Pilcomayo.  He  wrote  to  La  Niicion 
(a  Buenos  Aires  newspaper)  from  Oran  (Salta)  on  November  18,  1897,  announcing 
his  intention  of  making  this  journey.  Early  in  December  his  two  companions  re- 
turned to  Oran,  saying  that  Lista  had  perished  from  thirst  and  the  hardships  of  the 
journey  in  the  forests  near  Miraflores  in  the  Chaco.  Search  was  made  for  his  body, 
and  when  it  was  found  his  money,  his  watch,  and  his  baggage  wore  missing.  His 
two  companions,  an  Italian  and  an  Argentine  labourer,  are  now  in  prison  on 
suspicion  of  having  murdered  him.  Dr.  Lista  was  an  Honorary  Corresponding 
Member  of  the  Society. 

Death  of  M.  Bonthillier  de  Beaumont.— We  regret  to  record  the  death 
of  M.  H.  Bouthillier  de  Beaumont,  Hon.  President  of  the  Geographical  Society  of 
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(Geneva,  which  took  place  on  February  4  last.  The  Geneva  Society  may  be  uXd 
to  have  almost  entirely  owed  its  success  to  M.  de  Beaumont,  to  whose  initiatlYe  its 
foundation  in  1858  was  due,  and  who  presided  over  its  labours  without  intermission 
from  that  year  until  1884.  M.  de  Beaumont  had  reached  the  age  of  seventy-nine 
years. 

Establithment  of  an  ''  Urania*'  in  Vienna.— We  learn  that  an  ''Urania," 

that  is  to  say,  an  institution  in  which  all  the  most  interesting  features  of  the 
various  branches  of  science  and  technology  will  be  exhibited  to  the  public  in  a 
systematic  manner,  has  lately  been  founded  in  Vienna.  The  central  idea  of  the 
undertaking  will  be  the  graphic  and  concrete  representation  of  scientific  facts,  soch 
as  is  the  custom  at  the  Berlin  Urania.  The  preliminary  arrangements  were  carried 
out  towards  the  end  of  last  year,  by  a  committee  of  well-known  scientiste,  in  con- 
junction with  a  syndicate  of  industrial  representatives.  About  twenty  separate 
groups  have  been  formed,  each  under  its  own  president.  That  for  geography  and 
geology  is  to  be  presided  over  by  Major-General  von  Steeb,  director  of  the  Military 
Geographical  Institute.  The  allied  sciences  are  represented  by  groups  for  astronomy, 
meteorology,  geology,  and  anthropology. 


OBITUARY. 
Captain  Boberto  Ivens. 

We  regret  to  record  the  death,  on  January  28,  of  Captain  Ivens,  the  distinguished 
African  explorer.  Boberto  Ivens  was  the  doFcendant  of  a  Russian  family  (Ivan, 
Ivans,  Ivens),  resident  for  some  time  in  Wales,  then  in  the  Azores  and  Portugal. 
His  mother  was  a  Portuguese.  He  was  born  in  St.  Michael's  island  on  June  12, 
1850.  In  1867  he  entered  the  Portuguese  Royal  Navy,  travelling  in  Asia,  Africa, 
North  and  South  America.  From  1876  to  1877,  Lieut.  Ivens  surveyed  some  points 
of  the  western  coast  of  Africa,  from  the  Great  Fish  bay  to  the  mouth  of  the  Zaire- 
Congo,  and  up  to  Noki. 

In  1877,  while  preparing  with  H.  Capello  and  Serpa  Pinto,  at  Sao  Paulo  de 
Loanda,  their  first  great  journey,  they  had  for  some  time,  as  their  guest,  H.  M. 
Stanley,  juat  returned  from  his  discovery  of  the  central  part  of  the  Lualaba-Congo. 
Capello  and  Ivens  started  in  October  from  Bengutlla  to  the  African  highlands, 
studied  the  region  whence  the  waters  run  to  the  Cunene,  theEubango,  the  Kwandc- 
Lungul-Bungo-Zambcze,  the  Kwanza,  the  Eassai,  and  the  Ewango,  which  latter 
they  followed  and  mapped  up  to  the  5th  parallel  of  south  latitude  (June,  1879).* 

In  1884  (April),  Captains  Capello  and  Ivens  started  again  from  Pinda  on 
the  Atlantic  (south  of  Mossamedes),  explored  the  Eoroka,  the  Eunene;  crossed  the 
Eubango,  the  Euito,  the  Ewando,  in  16°  15'  S.  lat.,  the  Barotse  valley;  followed 
the  Liambai-Kabompo;  explored  the  high  affluents  of  the  Lualaba,  Lnfira,  and 
Luapula;  visited  the  Garangacza;  studied  the  country  between  the  Bangweolo- 
Loapula  and  the  Luang we-Eafuk we,  reached  the  Zambezi  at  Shoa,  and  followed 
it  to  the  Indian  ocean  (June,  1885,  4500  geographical  miles).t 

Durinp;  their  travels,  Captains  Capello  and  Ivens  determined  astronomically 
numerous  places,  made  daily  meteorological  and  magnetic  observatiouF,  and  brought 


♦  *  From  Benj^uella  to  the  Territory  of  Jacca.*  2  vols.  London  :  1882.  Translated 
from  the  Portuguese  (Lisbon:  1881). 

t  *De  Angola  a*  Contra  Costa.  De8crip9ao  de  uma  viagem  atravez  do  Goniinente 
Africano/    2  yt  Is.    Li&boa  :  188G.    This  work  was  never  translated. 
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to  Europe  large  collections  of  the  representatives  of  African  petrology,  flora,  and 
fkuna  (now  mostly  at  the  Lisbon  Museum  of  Natural  History).  Their  scientific 
serrioes  were  acknowledged  with  many  honorary  testimonials  by  the  governments 
and  geographical  institutions  of  Portugal,  Spain,  France,  Italy,  and  Germany. 
Captain  Ivens  was  aide-de-camp  of  the  King  of  Portugal. 

Of  the  two  travellers,  Captain  Ivens,  although  the  younger,  suffered  the  most 
from  malarious  fevers  and  scurvy,  and  never  entirely  recovered  his  previous 
health. 


MEETINGS  OF  THE  ROTAL  GEOGRAPHICAL  SOCIETY, 

SESSION  1897-1898. 

Eighth  Ordinary  Meeting^  February  28,  1898. — Sir  Clements  Markham, 

K.C.B.,  President,  in  the  Chair. 

Elections. — Captain  E,  B,  Burton  (11  th  Bengal  Cavalry)  ;  Joseph  Margerison 
BuUer ;  Thomas  Arthur  Chalk ;  Thomas  Davies ;  Lieut.  Francis  Dixon-Johnson 
d^h  InniskUling  Dragoons);  Edward  Langrvorthy;  Lieut.  Ernest  Theodore  Marshall 
(East  Yorkshire  Begiment) ;  John  Mathias  (Commander  s.s.  ^^  Ness") ;  V.C.  H. 
MiUardf  M.A. ;  Beu.  Joseph  Henry  Oyhbon  Spilshury^  M.A.,  Ph.D. ;  Lieut.  Jos. 
Stevenson-Eamvlton  (6th  Inniskilling  Dragoons)  ;  William  Montagu  Sweet ;  Com- 
mander Leicester  Oartside  Tippinge,  B.N. ;  Hamilton  Willis. 

The  Paper  read  was : — 

"  The  Annual  Range  of  Temperature  in  the  Surface  Waters  of  the  Ocean,  and 
its  Bearing  on  Oceanographical  Problems."    By  Dr.  John  Murray,  f.b.b. 


Ninth   Ordinary  Meeting,   March   14,   1898.— General   Sir   Charles   W. 
WiusoN,  R.E.,  K.C.B.,  K.C.M.G.,  Vice-President,  in  the  Chair. 

Elections. — Dr.  Jose  Bach ;  Thomas  William  Bushill ;  Captain  Herbert  Lane 
Ooodenough  (Indian  Staff  Corps) ;  Samuel  Henry  Harrison ;  Dr.  Bendalach 
HeufeUon,  M.B.C.S.,  F.L.S.,  F.Z.S.;  Edward  Holden;  Lieut.  G,  von  Essen 
Moherley  (llth  Hussars) ;  Boderick  F.  Murchison ;  Alfred^  John  Pease ;  Arthur 
E.  L,  Bingrose;  Joseph  George  Bohins;  Sir  Albert  Bollit,  M.P.;  Alexander 
Horsburgh  Turribull ;  Coulson  Turnbtdl,  D.Ph. ;  Hon.  William  Warren  Vernon; 
Captain  Herbert  Flamstead  Walters  (Indian  Staff  Corps), 

The  Paper  read  was : — 

"  Exploration  in  Spitsbergen,  1897."    By  Sir  W.  Martin  Conway, 


Afternoon  Technical  Meeting,  Wednesday,  March  16,  at  4.30  p.m, — Sir 
Olbmknts  Markham,  K.C.B.,  President,  in  the  Chair. 

The  Paper  read  was : — 

"On  Sea-beaches  and  Sand b inks.'*    By  Vaughan  Comidb,  m.8c.,  f.cs. 
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Additiona  to  the  Library. 

By  HXTGH  ROBERT  MILL,  D.So.,  LOtrarian,  B.a.8. 

Thi  following  abbreyiationa  of  nouns  and  the  acyeotlYee  derived  firom  them  are 
employed  to  indicate  the  Bonioe  of  articlee  fix>m  other  pnblicationa.  Gtoographkel 
names  are  in  each  case  written  in  fhll: — 


A.  ss  Academy,  Academic,  Akademie. 
Ann.  =  Annals,  Annales,  Annalen. 

B.  =  Bulletin,  Bollettino,  Boletim. 
Oom.  s=  Commerce,  OommerdaL 
O.  Bd«  =  Oomptes  Bendns. 
Erdk.  =  Erdknnde. 

G.  s  G^eographv,  Geographic,  Geogzafla. 

Ges.  =  Gkisellsohaft. 

L  =  Institute,  Institution. 

Iz.  =  Izvestiya, 

J.  =  Journal. 

M.  =  Mitteilungen. 


Mag.  =  Magazine. 

P.  s  Proceedings. 

B.  =  Boyal. 

Bey.  =  Beview,  Bevne,  Bevista. 

S.  =  Society,  Sooi€t^  Selskah. 

Sitzb.  =  Sitzungsbericht 

T.  ss  Transactions. 

V.  =  Verein. 

Verb.  =  Verhandlungen. 

W.  =  Wissenschaft,  and  oompoundi. 

Z.  =  ZeitaohrifL 

Zap.  =  Zapiski. 


On  account  of  the  ambiguity  of  the  words  octavo,  quarto^  etc.,  the  size  of  books  in 
the  list  below  is  denoted  by  the  length  and  breadth  of  the  cover  in  inches  to  the 
nearest  half-inch.    The  size  of  the  Journal  is  10  x  6|. 

EIJBOPE. 


Austria — Bohemia. 

Audiatur  ot  altera  pars  !     Ein  Beitrag  zur  deutsch-bohmischen  Streitfrage.    Von 
P.  S.     Prag,  1898.     Size  9x6,  pp.  16.     Presented  hy  the  Author. 
On  the  unwisdom  of  endeavouring  to  secure  the  exclubiye  use  of  the  German 

language  in  Austria. 

Austria— Lake  Hallstatt.    M.h.k.0.  Ges,  TTten  41  (1898):  1-218.  Libumao. 

Der  Hallstatter  See.    Eine  limnologische  Studie  yon  Dr.  Josef  Bitter  Lorenz  yon 
Liburnau.     With  Map. 

This  will  be  noticed  along  with  other  limnological  works. 


Austria-Hungary.  

Monumenta  HungarirD  Historica.  Magyar  Tortenelmi  EmMkek.  M^sodik 
Oaztaly.  Irdk.  XXXV.  Kcitet.  Budapest.  1896.  Size  9 J  x  6J,  pp.  xiy.  and  632. 
Elso  Oszt&ly.  Okmiinytkrak.  XXVIII.  Eotet.  Budapest,  1897.  Size  9^  x  6), 
pp.  ccxiv.  and  598.     Map, 

Austria-Hungary.       Deutsche  Rundifchau  O,  20  (1808)  :  158-164.  Bsoktr. 

Das  Sdvdrgebirge  und  das  Bad  Bank-Herlein.    Von  Dr.  Anton  Becker. 
The  Sovar  mountains  are  in  the  north  of  Hungary,  near  the  town  of  Kaschau. 
Black  Sea  and  Sea  of  Azoff— Lighthouses. 


Description  of  Lighthouses,  Beacons,  and  Landmarks  of  the  Bussian  Empire  along 
the  Coasts  of  the  Black  Sea  and  Sea  of  Azoff.  Published  by  the  Hydro- 
graphical  Department,  Ministry  of  Marine.  St.  Petersburg,  1897.  Size  6x9, 
p.  163.     [In  Russian.]    Presented  hy  the  Russian  Hydrographio  Department. 

Bulgaria.  Riv.  G.  Italiana  4  (1897) :  397-402.  CNffaitr. 

La  nomenclatura  orografica  della  Bulgaria.  Del  Signer  Christian  Gamier.  Wiih 
Map, 

Besmark — Meteorology.  

Annuaire  met^rologique  pour  Tann^e  1893,  public'  par  I'lnstitut  M^t^rologiqne 
de  Danemark.  Deuxieme  Partio  (pp.  90).  Ditto  pour  Tann^e,  1896.  Troisi^me 
Partie.    Kj0benhayn,  1897.     Size  14  x  9},  pp.  xxii.  and  72.    Maps  and  Viagrawk*. 

Europe— CUmate.  Ann.  Hydrographie  25  (1897) :  442-458.  B«bb«r. 

Die  llauptwetterlagen  in  Europa.  Von  Prof.  Dr.  W.  J.  van  Bobber.  With  Diagranu, 
Europe—Historical    M^m,  couronnis  A.R.  Belyique  64  (1896)  :  1-368.  LonohAj. 

La  rivalite  de  la  France  et  de  TEspagoe  aux  Pays-Bas  (1635-1700).    j^tude  d'hi«- 

toire  diplomatique  et  militairc.    Par  Henri  Lonchay. 
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Xurope— Jura.  Bev.  Scientifique  8  (1897) :  717-722.  Beyerohoa. 

La  montre  dans  le  Jura.    Par  M.  L.  Beverchon. 

On  the  watch-making  indoatry  of  the  Jura,  which  is  credited  with  turning  out  two- 
thirds  of  all  the  watches  made  in  the  world.  Both  the  French  and  Swiss  watch-making 
centres  are  describedi  and  a  map  of  their  distribution  is  given. 

Tzanee  and  BwitierUnd— Speleology.   C.  Bd.  8,G.  Paris  (1897):  416-421.  Martel. 

B^Bum^  de  la  10*  campagne  souterraine  (1897)  de  M.  E.-A.  Martel  en  France  et  en 
Suisse. 

Trance— Oorsiea.  B.8,G.  Marseille  21  (1897):  265-276.  Vcetinger. 

Excursions  en  Corse :  T^tang  de  Biguglia.    Par  M.  F.  Noetinger. 

France — Bauphin^  and  Bayoy.  Joanne. 

Collection  des  Guides-Joanne.  Guides-Diamant.  Dauphin^  et  Savoie.  Par  P. 
Joanne.  6  Maps,  6  Plans,  1  Panorama.  Paris :  Hochette  et  Cie.,  1897.  Size  6  x 
3}f  pp.  xxxii.  and  524. 

Franee— Oard.  C.  Bd.  126  (1898)  :  290-293.  Martel  and  Yiri. 

Sur  les  ayens  de  Sauve  (G^ard)  et  la  forme  des  reservoirs  des  sources  en  terrains 
oalcaires.    Note  de  MM.  E.  A.  Martel  et  A.  Yir^.     With  Plans. 

France— Lakes.  Delebecqne. 

Les  lacs  fran^ais.  Par  Andr€  Delcbeoque.  Paris :  Typ.  Chamerot  et  Renouard, 
1898.  Size  12^  x  9,  pp.  xii.  and  436.  Maps  and  Illustrations.  Presented  by  the 
Author. 

This  beautifully  executed  work  will  be  specially  noticed. 

France— Lakes.  Globus  73  (1898) :  43-46.  Halb&sf. 

Die  Soenforschung  in  Frankreich.     Von  Dr.  Halbfass. 

Notice  of  M.  Delebecque's  great  work  on  French  lakes. 

FriBce— La  Boohefonoauld.     B.S.G.  Boche/ort  19  (1897):  145-169.  Fermond. 

Quelques  annales  do  la  ville  de  La  Rochefoucauld.     Par  M.  J.  Fermond. 

Notes  on  the  growth  and  changes  of  La  Rochefoucauld  from  1019  to  1887. 

France — Lozdre.  Martel  and  Yiih. 

Sur  raven  Armand  (Loz^re)  (profondeur  207™).  Par  MM.  E.-A.  Martel  et  A.  Vir^. 
Paris :  Gauthier-Villars  et  File,  1897.  Size  11  x  9,  pp.  4.  Plan,  Presented  by 
the  Authors. 

France — Iformandy.  Joanne. 

Collection  des  Guides- Joanne.  Itineraire  general  de  la  France.  Par  Paul  Joanne. 
Norraandie.  7  Maps  and  22  Plans.  Paris :  Hachette  et  Cie.,  1897.  Size  6J  X  4^, 
pp.  74,  xxxviii.,  and  424. 

France— Population.  Bev.  Scientifique  8  (1897) :  796-797.  Dnmont. 

La  depopulation  dans  TOme.    Par  M.  A.  Dumont. 
A  statement  of  the  decline  of  population  in  a  commune  of  Calvados  and  other  parts 
of  France. 

France— Proyenoa.     Ann.  G.  6(1897):  212-229;  7  (1898):  14-33.  Bortraad. 

La  basse  Provence.    Par  M.  Marcel  Bertrand.    Maps. 
This  fine  piece  of  regiooal  geogpraphy  will  be  specially  noticed* 
France— Pyrenees.  B.8,G.  de  VEst  (1897) :  209-236.  Gnenot. 

Des  effets  du  deboisement  dans  les  Pyr^n^.    Par  M.  Gu^not. 
This  paper  has  already  been  published  in  the  B.8.G,  de  Toulouse. 

France— Bontheni.    B.S.G.  Commerc  Bordeaux  20  (1897) :  405-422.  Bayle. 

La  Double,    l^tude  de  geographic  r^gionale.    Par  ^mile  Bayle. 
La  Double  is  a  region  north  of  tlie  estuary  of  the  Gironde. 
Germany.  P.B.  AHiUery  1.  24  (1897) :  445-456.  Bigelow. 

A  Cruising  Visit  to  some  German  Battle-fields.     By  Poultney  Bigelow. 
A  canoe  voyage  down  the  Moldau  and  Elbe. 

Germany.  Nineteenth  Century  48  (1898) :  182-191.  Blrohenongh. 

The  Expansion  of  Germany.    By  Henry  Birchenough. 

Germany.  B.  Geolog.  I.  University  of  Upsala  3  (1896)  :  27-114.  Mnnthe. 

Studien  iiber  altere  Quartarablagerungen  im  siidbaltischen  Grebiete.  Yon  Dr. 
Henr.  Mnnthe. 

On  the  quaternary  formations  on  the  southern  shore  of  the  Baltic. 

2  H  2 
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Gtrmany— Anhalt.  M.  Ver.  Erdk.  Halle  (1897) :  64-74.  Fnleht«iiielit 

Die  Yolksdiohte  im  Herzogtum  Anhalt  naoh  der  VolkszabluDg  Yom  2  Dezember 
1895  (nebst  Karte).     Von  H.  FrUohtenioht 

Germany— Bavaria.  O.Z.  8  (1897) :  545-557.  Ula. 

Der  Stamberger  See.    Von  Dr.  Willi  Ule. 
On  the  depths  and  temperature  of  the  Starnberg  lake. 

Germanj— Eiileben.    Naturw,  WoeheMehri/t  12  (1897) :  409-415,  421-429.  Lag. 

Von  Vulcanismns  und  Oberflaohengliederung  unabbangige  Bewegnngen  and 
Erschutterungen  dea  Erdbodena.    Von  Otto  Lang. 

On  seismio  moyementa,  illustrated  by  the  case  of  Eisleben. 

Germany — Oeodesy.  ^■^— 

Jahresberioht  des  Direktors  des  Koniglichen  Geodatischen  Instituts  ffir  die  Zeit 
yon  AprU  1896  bis  April  1897.    Potsdam,  1897.    Size  9}  X  6},  pp.  28. 

Oermaay — Han.  Etehanhaftn. 

Forsohungen  zur  deutsohen  Landes-  und  Volkskunde  .  .  .  herausg^geben  Ton 
Dr.  A.  Kirohhoff.  Elfter  Band,  Heft  1.  Magnetisohe  Untersuohungen  im  Han. 
Von  Prof.  Dr.  M.  Eschenhagen.  Stuttgart :  J.  Engelhom,  1898.  Size  9^  x  6), 
pp.  20.    Plate$, 

The  magnetic  constants  of  a  number  of  stations  in  the  Harz  district  are  given  in 
tables,  and  summarized  in  a  map  and  sections. 

Germany— Eyffhanser.        M,  V,  Erdk,  HaUe  (1897)  :  54-64.  OrMler. 

Nooh  einmal  iiber  ELiffhauser  und  Wodansberg  auf  Grund  einer  DanteUnng  der 
Besitzyerb'fLltnisse  der  Eloster  Walkenried  und  Sittichenbach  an  der  oiUeren 
Helme.    Von  Prof.  Dr.  H.  Grossler. 


Germany— Merchant  Ships.    Ann.  Hydrographie  25  (1897) :  475-482. 

Das  Verhaltniss  der  DampfschifETahrt  zur  Segelschiflffahrt.  Nach  der  Statiitik 
des  Deutschen  Belches  bearbeitet  yon  Kapt.  H.  Meyer. 

A  statistical  study  of  the  number  of  sailing  ships  and  steamers  owned  in  Germany, 
and  of  those  yisiiing  German  ports  at  fiye-year  inter yals  from  1875. 

Germany — Keteorology.  

Veroffentliohungen  des  Eoniglich  PreussischenMeteorolo^^ischen  Instituts.  Heraus- 

Segeben  durch  dessen  Direktor  Wilhelm  yon  Bezold.  1897.  Heft  1.  Ergebnisse 
er  BeobachtuDgeii  an  den  Stationen  II.  und  lU.  Ordnung  im  Jahre  1897 ;  zugleich 
Deutsches  Meteorologisches  Jahrbuch  fur  1897.  Berlip :  A.  Asher  &  Co.,  1897. 
Size  13  X  10,  pp.  56. 

Germany— PruflsU.  M,  V.  Erdk,  HaUe  (1897) :  74-91.  BeUeheL 

Die  Wiistung  Sommeringen  bei  Pabstorf  im  Kreise  Oschersleben  nnd  die  Wfistong 
Sommeringe  a.  d.  Elbe  bei  Wolmirstedt.    Von  Dr.  G.  Beischel. 

A  discuBsion  as  to  which  place  corresponds  to  the  Sumeringe  frequently  referred  to 
in  the  Middle  Ages. 

Germany— Prussia — Olimate.  

Veroffentlichungen  des  Koniglich  Preussischen  Meteorologiechen  Institute.  Ergeb- 
nisse der  Gewitter-Beobachtungen  in  den  Jahren  1892,  1893,  1894.  Berlin: 
A.  Asher  &  Co.,  1897.    Size  13}  x  10},  pp.  xxxii.  and  58. 

The  electrical  phenomena  of  the  atmosphere  as  obseryed  at  the  meteorological 
stations  of  the  German  empire  are  here  tabulated  and  discussed.  The  stations  are 
grouped  in  squares  of  1°  of  longitude  and  30'  of  latitude,  so  as  to  giye  means  for  the 
whole  empire. 

Germany— Shipping.  G.Z.  4  (1898) :  1-16, 78-91.  TJn^fm^n 

Die  deut>cbe  Seehandelsschiffahrt.    Von  Dr.  Moritz  Lindeman. 

Germany— Thnringia.         M.O.  Ges.  Jena  16  (1898):  59-85.  Q«rUBg. 

Begleitworte  zur  Gewasserkarte  yon  Siidwestthiiringen.     Von  L.  Gerbing.     WUh 
Map. 

The  map  giyes  simply  the  courses  and  names  of  rivers,  while  the  text  tnppliea 
notes,  historical  and  physical. 

Greece.  Z,  Ges.  Erdk.  Berlin  82  (1897) :  343-348.  PliilispioiL 

Dr.  A.  Philippson's  barometrische  Hohenmessungen  auf  den  grieohieohen  Inaeln 
des  Agaischen  Meeres.    Berechnet  yon  Dr.  A.  GkkUe. 
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Oreeee.  Z.  Oei,  Erdk,  Berlin  8S  (1897)  :  244-302.  PhiUppMn. 

Beisen  und  Forsohnngen  in  Nord-Griechenland.    Yon  Dr.  Alfred  Pbilippson. 
This  IB  the  completion  of  Dr.  Philippson's  important  memoir  on  Northern  Greeoe. 

Greece— Kythno^  B.8.R.  Beige  Q.  21  (1897) :  417-447.  Eantteecrar 

Llle  de  Kythnos  (Thermia).    Par  H.  Hauttecceor. 

HollAnd.  Lorie. 

Mededeeling^n  omtrent  de  Geologic  van  Nederland,  verzameld  door  de  GommiBsie 
▼oor  het  Geologisch  Onderzoek.  No.  22.  I.  De  Slnispat  bij  Neder-Andel  in  de 
Afdammiug  der  Maas ;  U.  De  Grondborlngen  om  Wageningen ;  III.  De  Grond- 
boringen  te  Winterswijk ;  IV.  De  Grondboringen  bij  Weeap ;  V.  De  Grondborlngen 
langB  bet  Merwedekanaal.  Door  Dr.  J.  Lori^.  Verhandelingen  der  E.  Akademie 
▼an  Wetenschappen  te  Amsterdam  (Tweede  Sectie).  Deel  v.  No.  9.  Amsterdam : 
J.  MttUer,  1897.    Size  lOJ  x  7},  pp.  30.    Platet, 

EoUand.  Bohroeder  Van  der  Xcdk. 

Mededeelingen  omtrent  de  Geologie  van  Nederland,  verzameld  door  de  Gommissie 
▼oor  het  Geologisch  Onderzoek.  No.  21.  Bijdrage  tot  de  Earteering  onzer 
Zandgronden  (II.).  Door  J.  L.  C.  Schroeder  Van  der  Eolk.  Verhandelingen  der 
E.  Akademie  van  Wetenschappen  te  Amsterdam  (Tweede  Sectie).  Deel  ▼. 
No.  7.    Amsterdam :  J.  MfiUer,  1897.    Size  lOJ  X  7J,  pp.  58.    Plates, 

Holland.       Tijds.  K.  Ned,  Aard.  Genoots.  Amsterdam  14  (1897) :  673-694.      Seekman. 
Aanwinst  en  verlies  van  gronden  in  Zeeland  in  de  laatste  10  jaren.    Door  A.  A. 
Beekman.     With  Map. 

On  the  gain  and  loss  of  land  during  the  last  ten  years  in  the  province  of  Zeeland. 
Holland— Coasto.  Engineering  Mag,  14  (1897) :  402-410.  Cortkell. 

The  Protection  of  Shores  against  Encroachments  of  the  Sea.  By  E.  L.  CorthelL 
With  Map  and  Flans. 

A  sketch  of  the  works  by  which  the  Dntch  engineers  have  combated  the  encroach- 
ments of  the  sea. 

leeland.  Norske  G.8,  Aarhog  8, 1896-97  (1897) :  22-36.  Thoroddsen. 

Dr.  Th.  Thoroddsen :  Islandsso  forhold  i  nutiden. 

On  the  economic  resources  of  Iceland. 
Italy.  J.R.  United  Service  I,  41  (1897) :  1395-1413.  Needham. 

Between  the  Chiese  and  Adige.    Translated  from  the  Bivista  Militare  Italiana 
of  September  1st,  1897,  by  Colonel  C.  Needham. 
Some  particulars  of  military  operations  in  one  of  the  most  famous  battle-gnx)nnd0 
of  Enrope. 

Italy— Abmni.  Haisert. 

Dott  E.  Hassert.  Gli  Abruzzi.  Traduzione  dal  Tedesoo  di  L.  F.  de  Magistris. 
Teramo,  1897.  Size  9i  X  6J,  pp.  16.  L.  F.  de  Magistris.  Gli  Abruzzi  del 
Dottore  Eurt  Hassert.    Boma,  1897.    Size  9x6,  pp.  10.    Presented  by  the  Author. 

Italy— Apennines.  Kagistrii. 

Luigi  Filippo  de  Magistris.  Per  gli  Appennini.  Noterelle  di  cronaca  geograflca, 
topografia — geologia — orografia — agraria  e  paesaggio.  Roma:  A.  Colangeli  & 
G.  Fabbri,  1894.  Size  9^  X  6^,  pp.  56.  II  Bizzi-Zannoni  e  il  sistema  Apnlo- 
garglinico.  Notizia  di  L.  F.  De  Magistris.  (Estratto  dalla  Bivigta  Geografioa 
Italiana^  Annata  iv.,  Fascicolo  ii.— iii.  1897.)  Size  9|  x  6),  pp.  6.  Presented  by 
the  Author. 

Italy— TrianL    Z.  Deutsehen  u.  Osterreioh.  Alpenv.  28  (1897):  358-383.  Peek. 

Ans  den  Bergen  der  siidliohsten  deutsehen  Sprachinseln.  Die  Sauris  oder  Zahre 
im  FriauL    Von  Julius  Pock. 

Italy— Leghorn.  Oattoliea. 

Determinazione  dclla  Latitudine  delP  osservatorio  della  K*  Accademia  Navale  di 
Livomo  fatta  nel  1897  secondo  il  metodo  di  Talcott  da  Pasquale  Leonardi  Oattoliea. 
Geneva:  Tip.  del  R.  Ufficio  Idrografico,  1897.  Size  13  x  10,  pp.  34.  Presented 
hy  the  Italian  Hydrographic  Office, 

Italy-Borne.  B.8.G.  Italiana  11  (1898) :  69-84.  Agoitini. 

Esplorazioni  idrografiche  nei  laghi  vulcanici  dclla  Provincia  di  Boma.     Nota 
preliminare  del  socio  dott.    Giovanni  De  Agostini.     With  Plate. 
On  the  lakes  of  the  Roman  province,  including  the  lakes  of  Bolsena,  Bracciano, 

Castel  Gandolfo,  Vice,  and  several  smaller,  of  all  of  which  bathymetricol  maps  are 
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giyen.    They  are  all  roughly  circular  in  form,  with  steep  slopes  from  the  edge,  growing 
much  more  gentle  towards  the  centre. 

Italy— Sardinia.  Xagistrii. 

L.  F.  de  Magistris.    I  **  Riu  Mannu ''  di  Sardegna.    Boma :    G.  Civelli,  1896. 
Size  7i  X  5,  pp.  8.    PreBented  by  the  Author, 
A  discussion  of  the  name  '*  Riu  Mannu  "  applied  to  a  river  in  Sardinia. 

Italy— iioily.  Mti  RA,  Linoei,  Rendiconti  6  (1897) :  331-337.  PalMM. 

Risultati  delle  determinazioni  magnetiche  in  Sicilia,  e  oenni  sulle  pertorbazionl 
nelle  isole  vuloaniobe  e  nei  dintorni  dell'  Etna.    Nota  di  Luigi  Palazso. 

Mediterranean.  Wdk. 

Mediterranean  Days.  By  Samuel  Wells.  London:  Bradbury,  Agnew  &  Go^ 
1897.     Size  8  x  5|,  pp.  viii.  and  224.    IUtutration$.     Presented  6y  the  Author, 

A  lively  account  of  a  pleasure  cruise  on  a  tourist  steamer  in  the  Mediterranean. 

ASIA. 

Arabia.  Bev.  Frangaise  22  (1897) :  695-698.  BalaigBM. 

Les  fortifications  de  Cheick-Said.    Par  A.  Salaignac. 

Armenia.  Nature  b*t  (1898) :  392--394.  Hnghti. 

Notes  on  Some  Volcanic  Phenomena  in  Armenia.    By  Prof.  T.  McKenny  Hughes, 
F.B.6.     With  Hlmtratiojis. 
A  note  on  this  paper  will  be  giyen. 

Central  Asia.  Verh,  Oes.  Erdk.  Berlin  25  (1898) :  58-71.  Walthtr. 

Prof.  Dr.  Johannes  Walther  :  Yergleichende  Wilstenstudien  in  Transkaspien  und 
Buchara. 

Oentral  Asia  and  Tibet.  Datrenll  de  Bhini. 

J.-L.  Dutrouil  de  Rhins.     Mission  scientifique  dans  la  Haute  Asie,  1890-1895. 
Premiere  Partie  Recit  du  Voyage  (19  Fdvrier  1891—22  Fevrier  1895).     Paris: 
E.  Leroux,  1897.     Size  11x9,  pp.  xvi.  and  454.     Portrait,  Map,  Plates. 
This  important  yolume  will  receive  special  notice. 

China.  C.  Bd.,  S.O,  Pans  (1897) :  401-405.  Breniir. 

Le  voyage  de  la  mission  lyonnaise  (ludo-Chine,  Yun-nan,  Koui'-tcheou,  Se-tchouan, 
Kouang-si,  Hou-nan).    Par  M.  Brenier.     With  Map. 

China.  BockhilL 

Diplomatic  Missions  to  the  Court  of  China.  The  Kotow  Question.  By  William 
Woodville  Rockhill.  [Reprinted  from  the  American  Historical  Beview,  voL  it 
Nos.  3  and  4,  April  and  July,  1897.]     Size  11  x  7J,  pp.  [34]. 

China— Kianchoa.  Verh.  Ges.  Erdk.  Berlin  25  (1898):  71-74.  lUohth«fen. 

Die  Rechtschreibung  des  Namens  KiautscJtou,     Von  v.  Richthofen. 
Baron  Richthofen  discusses  the  proper  European  spelling  of  the  name  of  the  new 
German  territory  in  China,  pointing  out  that  the  usual  form  Kiao-chau  is  doubly 
erroneous,  the  true  sound  being  rendered  by  Kiau-chou,  the  final  ou  being  pronounced 
as  separate  letters,  e.g.  Kyow-oho-oo. 

China— Kianchon.  Petermanns  M.  44  (1898) :  43-44.  

Die  Kiautsohou-Bucht.     With  Map. 

The  map  is  on  the  scale  of  1  :  750,000,  and  shows  the  limits  of  the  German  treaty 
territory  and  sphere  of  influence. 

China— Kian-choo.        Oester.  Monats.  Orient  23  (1897)  :  133-139.  Hizth. 

Die  Bucht  von  Kiau-tschau  und  ihr  Hinterland.  Von  Dr.  Friedrich  Hirth.  With 
Map. 

China— Kian-chon.  G.Z.  4  (1898) :  103-107.  Eiehthoftn. 

Kiautschou,  seine  Weltstellung  und  voraussichlliche   Bedeutung.    Nach  Ferdi- 
nand Freiherm  von  Richthofen. 
A  note  on  this  will  be  given. 

India.  J.S.  ^  r/«  46  ( 1 898)  :  24 1-254 .  Duff. 

Recreations  of  an  Indian  Official.    By  tiie  Right  Hon.  Sir  M.  E.  Grant  Duff. 

India — Frontier  Campaign.  Fincastle  and  Xliott-Loekhart. 

A  Frontier  Campaign.  A  Njirrative  of  the  Operations  of  the  Malakand  and  Buner 
Field  Forces,  1897-1898.    By  the  Viscount  Fincastle  and  P.  0.  Eliott-Lockhart. 
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London :  Methuen  &  Ck>.,  1898.    Size  8  x  5^,  pp.  232.    Map  and  Illuttraiiona. 

Price  68,  Pre9ented  by  the  PublUhers, 
Lord  Finoastle  and  Lieat  Eliott-Lookhart  here  give  a  concise  account  of  the  opera- 
tions of  the  Malakand  and  Bnner  field  forces  in  the  recent  border  campaign.  The 
narrative  abounds  with  stirring  episodes,  and  there  is  naturally  much  said  of  the 
physical  character  of  tbe  country  in  which  the  fighting  was  carried  on.  A  somewhat 
rough  map,  on  tbe  scale  of  4  miles  to  an  inch,  makes  the  puzzling  topography  of  the 
section  of  the  frontier  dealt  with  clear  enough  to  allow  tbe  reader  to  follow  the  whole 
proceedings  intelligently. 

iBdiA— Madras.  

Beport  of  the  Condition  and  Prognrees  of  the  G.  V.  Juggarow  Obseryatory,  Yizaga- 
patam.  Including  the  B»  suits  of  Observations  for  the  year  1896.  Published  by 
the  General  Committee,  G.V.  Juggarow  Observatory,  Yizagapatam.  Calcutta, 
1897.    Size  9x6},  pp.  38.    Diagrama. 

India— Fnigab,  Bhahpnr  District.  Wilion. 

Gazetteer  of  the  Shahpur  District.  By  J.  Wilson.  Bevised  Edition,  1897. 
Compiled  and  Published  by  Autliority  of  the  Puojab  Government.  Lahore,  1897. 
Size  10  X  7,  pp.  xii.,  240,  and  Ivi.    Map, 

India^Wrecks.  Oreagh. 

Betnm  of  Wrecks  and  Casualties  in  Indian  Waters  for  the  year  1896.  .  .  .  Pre- 
pared by  B.  P.  Creagh,  Commander  r.i.m.  Calcutta,  1897.  Size  13  x  8},  pp. 
76.     Chart  and  Diagram.     Presented  by  Commander  B.  P.  Creagh. 

Indo-Chinar— Mekong.  A  travers  le  Monde,  Tour  du  Monde  4  (1898)  :  49-52.        Combei. 
La  Navigation  du  Mekong.    Par  Paul  Combes.     With  Illustratiom. 

Japan.  Gowland. 

The  Dolmens  and  Burial  Mounds  in  Japan.     Communicated  to  the  Society  of 
Antiquaries  by  William  Gowlund.     London :  Printed  by  Nichols  &  Sons,  1897. 
Size  12  X  9i,  pp.  86.     Map  and  Illustrations.     Presented  by  the  Author. 
A  careful  study  of  pre-hiHtorio  monuments  in  Japan,  with  numerous  photographs 

of  dolmens,  mounds,  and  objects  found  in  them,  and  a  map  sliowing  their  distribution 

over  the  Japanese  islands. 

Japan — Formosa.  Oampbell. 

The  Articles  of  Christian  Instruction  in  Favorlang-Formoean,  Dutch,  and  English 
from  Vertrecht*8  Manuscript  of  1650,  with  Psalmanazar*s  Dialogue  between  a 
Japanese  and  a  Formosan,  and  Happart*s  Favorlang  Vocabulary.  Edited  by  Rev. 
Wm.  Campbell.  London  :  Paul  &  Co.,  1896.  Size  9x7,  pp.  xx.  and  200.  Pre- 
sented by  the  Editor. 
Interesting  as  specimens  of  the  aboriginal  speech  of  Formosa. 

Japan— Formosa.  Petermanns  M.  44  (1808) :  33-36.  Wirth. 

Die  eingebornen  Stamme  auf  Formosa  und  den  Liu-Kiu.   Von  Dr.  Albrecht  Wirth. 

Japan— Harbours.  J.O.  Tokyo  G.8. 9  (1897) :  493-495.  Vaia. 

Harbors  of  Japan.     By  T.  Nasa.    [In  Japanese.] 

Malay  Archipelago— British  Borneo.    J,R.  Colonial  I.  29  (1898) :  107-112.         Guerits. 
British  Borneo.     By  £.  P.  Gueritz. 

This  is  an  abstract  of  the  original  paper,  which  is  preserved  for  reference  in  the 
Library  of  the  Colonial  Institute. 

Malay  Archipelago— Java.    Ann,  Hydrographie  26  (1898) :  7-10.  Hegemann. 

Ueber  H'afen  an  der  Nordkiiste  von  Java.  Ans  dem  Beisebericht  des  Kapt,  A. 
Hegemann. 

Malay  Archipelago— Java.    B.8.R,  Beige  G.  21  (1897) :  533-599.  Leclercq. 

Voyage  aux  Volcans  de  Java.    Par  Jules  Leclerq.     With  Map. 

Malay  Archipelago— Java.  Lcclercq. 

Les  Bestes  de  la  Civilisation  Hindoue  ^  Java.  Par  Jules  Loclercq.  [Extrait  des 
Bulletins  de  V Academic  royale  de  Belgique,  3"*"  serio,  tome  xxxiv.  No.  7  (juillet), 
1897.]    Bruxelles,  1897.     6ize  9x6,  pp.  [26].    Presented  by  the  Author. 

Malay  Archipelago— Jaya.  Leolerc^. 

Un  S<?jour  dans  Tile  de  Java.    Le  Pays,  les  Habitants,  lo  Systeme  CJolonial.    Par 
Jules  Leclercq.    Paris :  E.  Plon,  Nourrit  et  Cie,  1898.    Size  7J  X  5,  pp.  296.    Map 
and  lUtutrations.    Presented  by  the  Author, 
M.  Leclorcq  has  added  to  his  thirteen  or  fourteen  books  of  travel  a  new  volume 

describing  his  visit  to  Java  in  1895.    His  tour  extended  from  Batavia  to  Buitenzorg, 
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Bandong  and  its  neighbourhood,  Garoet,  Djokjakarta  and  Boro  Boedoer,  Soerakarta, 
Soerabaya,  and  Malang.  A  chapter  ia  devoted  to  the  Datch  colonial  syftem ;  there 
are  a  few  illustrations  and  a  sketch-map. 

Malay  Archipelago— Java.    Petermanns  M.  44  (1898) :  25-33.  Yerbeek. 

Die  Geologic  von  Java.    Yon  Dr.  R.  D.  M.  Yerbeek.     With  Map, 
Malay  Archipelago— North  Borneo.    Miuion  Field  48  (1898) :  60-66.  Perry. 

The  Muruts  and  Maratland.    An  Account  of  the  New  Mission  in  Central  North 

Borneo.    By  the  Bev.  F.  Perry.     WUh  muttratioM. 

Malay  Archipelago— Philippines.  MareeL 

Gabriel  Marcel.  La  Carte  des  Philippines  dn  P^re  Murillo  Yelarde.  Paris :  Imp. 
Nationale,  1898.  Size  10  x  6|,  pp.  28.  PlaUs.  [Extrait  du  Bulletin  de  g^bgrapkie 
higtorique  et  descriptive.  No.  1,  1897.]    Presented  by  the  Author. 

On  an  eighteenth-century  map  of  the  Philippine  islands. 

Malay  States.  Swettenhaa. 

Beport  by  the  Resident-General  of  the  Federated  Malay  States  to  His  Ezoellency 
the  High  Commissioner  (Sir  C.  B.  H.  Mitchell).  Taiping,  1897.  Size  18}  X  8|, 
pp.  10. 

The  Federated  States  are  Perak,  Selangor,  Negri  Sembilan,  and  Pahang. 

Malay  States— Negri  Sembilan.  Bireh. 

Annual  Report  of  the  State  of  Negri  Sembilan  for  the  year  1896.  By  E.  W.  Biroh. 
Kuala  Lumpur,  1897.    Size  13|  X  8|,  pp.  34. 

Malay  States— Pahang.  OUiBwi 

Annual  Report  of  the  State  of  Pahang  for  the  year  1896.  By  Hugh  Cliffoid. 
Kuala  Lumpur,  1897.     Size  13}  X  8},  pp.  28. 

Malay  States — ^Pahang.  Sobtrti. 

P.  and  Trans,  Queensland  Br.  R,O.S.  AustralaHa  12  (1897):  1-19. 

Notes  on  Mining  Life  and  General  Features  of  Pahang,  Malay  Peninsula.  By  W. 
Bertrand  Roberts,  j.p. 

Malay  States— Perak.  Treaekar. 

Annual  Report  on  the  State  of  Perak  for  the  year  1896.  By  W.  H.  Treaoher, 
O.M.G.    Taiping.     Size  13|  x  8^,  pp.  62. 

Persia.  Morgan. 

Mission  Scientifique  en  Perse.  Par  J.  de  Morgan.  Tome  Quatri^me.  Recherohes 
arch^olog^ques.  Dcuxi^me  partie.  Paris :  £.  Lcroux,  1897.  Size  11|  X  9^,  pp. 
303-402.    Plans  and  Plates. 

Persia.  J.R.  Asiatic  S.  (1898) :  43-46.  Sehiadkr. 

Marco  Polo*s  Camadi.    By  General  A.  Houtum  Schiadler. 
Camadi  is  identified  with  the  suburb  Qumadin  or  Qamadin  of  the  city  of  Jimfl. 

Persia.  Sykis. 

Recent  Journeys  in  Persia.  By  Captain  P.  Molesworth  Sykes.  From  the  (Teo- 
graphical  Journal  for  December,  1897.   Size  10  x  6),  pp.  30.  Map  and  lUuttraiiom, 

Persia— Bakhtiari  Hills.    /.  Asiatic  S.  Bengal  66  (Pt.  1)  (1897) :  170-179.  Bum. 

The  Bakhtiari  Hills.  An  itinerary  of  the  road  from  Isfahan  to  Shushtar.  By 
Richard  Bum. 

Persia— Elbnrz.  Scottish  G.  Mag.  14  (1898) :  1-9.  Weill. 

Across  the  Elburz  Mountains  to  the  Caspian  Sea.    By  Lieut.-Colonel  H.  L.  Weill. 

Persian  Oolf.  Sentke. 

Jahresb.  Frankfurter  Ver.  G,  u.  Statistik  60  (1895-6),  (1897):  1-96. 

Der  Persische  Meerbusen,  Geschichte  uud  Morphologie.  Von  Dr.  Siegfried 
Genthe.     With  Map. 

AFRICA. 
Abyssinia.  Gltielifli. 

With  the  Mission  to  Menelik,  1897.  By  Count  Gleichen.  London :  £.  Arnold, 
1898.  Size  9x6,  pp.  xii.  and  364.  Maps  and  Illustrations,  Price  16«.  Prm&nitd 
by  the  Publisher. 

This  will  be  referred  to  along  with  other  books  on  Africa. 
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Al^jinnia.  C.  Rd,  8,G.  ParU  (1897) :  313-319.  Ponoiai. 

Yoyaee  du  prinoe  H.  d'Orl^ans  et  de  MM.  de  Poncins  et  Monvriohon.  D' Addis 
AbDaba  h  Djibouti.     With  Map, 

Aftiea.  DeviUe. 

Partage  de  I'Afriqne,  Exploration,  GoloDisation,  Etat  Politique.    Par  M.  Victor 
Deville.    Paris:  J.  Andrd  et  Cie.,  1898.    Size  7 J  x  5,  pp.  460.    Mapt,   Price  5/r. 
A  short  sketch  of  the  history  of  exploration  in  Africa,  followed  by  details  of  the 

numerous  conventions  and  treaties  by  which  the  present  political  oiyisions  of  the 

continent  are  determined. 

Algeria.  A  travers  U  Monde,  Tour  du  Monde  4  (1898) :  33-36.  Blanohet. 

La  I'alaa  des  Beni-Hammad.    Par  P.  Blanchet.     With  lUuitrcdions. 

AlgwrU.  Ann,  G,  7  (1898) :  31-54.  BnMon. 

Le  d^veloppement  ge'ographique  de  la  colonisation  agricolo  en  Alg^rie.  Par  M. 
H.  Basson.     With  Map. 

On  the  method  and  the  progress  of  colonization  in  Algeria  by  the  settlement  of 
European  farmers,  cultivating  the  land  allotted  to  them  in  the  interior  of  the  country. 
The  map,  on  the  scale  of  1 :  2,500,000,  distinguishes  cultivated  plains,  high  plains  with 
agriculture,  non-desort  mountainous  regions,  steppes,  deserts,  and  oases. 

Algeria.  WaU. 

L'Alg^rie.  Par  Maurice  Wahl.  Troisi^me  edit.  Paris:  F.  Alcan,  1897.  Size 
9X  6,  pp.  442.     Price  5  fr. 

British  East  Africa.  Fitzgerald. 

Travels  in  the  Coastlands  of  British  East  Africa  and  the  Islands  of  Zanzibar  and 
Pemba;  their  agricultural  resources  and  general  characteristics.  By  William 
Walter  Augustine  Fitzgerald.  With  Maps,  Illustrations,  and  Appendices.  London : 
Chapman  &  Hall,  18U8.  Size  9x6,  pp.  xxiv.  and  774.  Price  28«.  Presented  by 
the  Author. 

This  will  be  noticed  along  with  other  books  on  Africa. 

British  East  Africa.  Hardinge. 

Africa.  No.  7  (1897).  Report  by  Sir  A.  Hardinge  on  the  Condition  and  Progress 
of  the  East  Africa  Protectorate  from  its  Establishment  to  July  20, 1897.  London: 
Eyre  &  Spottiswoode,  1897.     Size  lOJ  x  8^,  pp.  68.     Map.    Price  U.  Id. 

Britiih  East  Afrioa->nganda.     Church  Miss.  Intelligencer  49  (1898)  :  102-112. 

The  Mutiny  in  Uganda.  Extractn  from  Letter  and  Journal  from  Dr.  A.  R.  Cook, 
and  Extracts  from  Letters  from  Archdeacon  Walker,  the  Rev.  H.  W.  Weatberhead, 
and  Miss  Chadwick. 

Canary  Islands.  B.8.G.  Madrid  39  (1897) :  167-172.    Ossuma  y  Van-den-Heede. 

£1  mapa  de  la  region  dc  Anaga  (Islas  Canarias).  For  D.  M.  de  Ossuna  y  Van- 
den-Heede. 

iDanary  Islands.  C.  Rd.  126  (1898) :  489-441.  Eiohard. 

Bur  la  faune  des  eaux  douces  dea  lies  Canaries.    Note  de  M.  Jules  Richard. 

Congo  Btate—Coffee.        B.8.  d' Etudes  colon  4  (1897) :  410-433.  Bouokenooghe. 

La  culture  du  Caf^ier  dans  le  Haut-Congo.    Par  Yalbre  Bouokenooghe. 

Bast  Afrioa.  Neumaan. 

Elephant-Hunting  in  East  Equatorial  Africa ;  being  an  Account  of  Three  Years* 
Ivory-Hunting  under  Mount  Kenia,  and  among  the  Ndorobo  Savages  of  the  Lorogi 
Mountains,  including  a  trip  to  the  North  End  of  Lake  Rudolph.  By  Arthur  H. 
Neumann.  London :  Rowland  Ward,  1898.  Size  9^  x  6},  pp.  xz.  and  456. 
Jtfap  and  Illustrations.     Price  21<.    Prewnied  hy  the  Publisher. 

This  will  be  referred  to  along  with  other  books  on  Africa. 

Sast  Afrioa— Nile  Sonroes.    Z.  Ges.  Erdk.  Berlin  32  (1897) :  803-342.  Martonne. 

Die  Hydrographie  des  oberen  Nil-Beckens.    Von  E.  de  Martonne.     With  Maps 
and  Profiles. 
This  will  be  specially  referred  to. 

Sast  Africa— SomaUland.       ScoUish  G.  Mag.  14  (18U8):  57-73.  Feaie. 

Some  Account  of  Somaliland :  with  Notes  on  Journeys  through  the  Gadabiirsi  and 
Western  Ogaden  Countries,  1896-1897.    By  Alfred  E.  Pease,  M.r. 

Xgypt— Sadan.  Beherain. 

Le  Soudan  Egyptien  bous  Mehemet  Ali.  Par  Henri  Deh^rain.  Paris :  G.  Carr€ 
et  Naud,  1898.   Size  10  x  6|,  pp.  xii.  and  384.    Maps.    Presented  by  the  Publishers, 

This  will  be  referred  to  along  with  other  books  on  Africa. 
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Egypt— Sudan.  J.8.  Arl$  46  (1898) :  233-240.  YiUitn. 

My  Recent  Jonmey  from  the  Nile  to  Snakim.    By  Frederic  Villiers. 

Trenoli  Congo.  C.  Bd.  8.G.  Paris  (1897) :  425-428.  BoTiysion. 

Mission  agricole  et  scientifique  de  M.  Boaysson.  La  re'gion  c6ti^re  dn  nord  da 
CJongo. 

Trench  Bndan.  B.8.0.  Paris  18  (1897):  312-339.  Imbert. 

ReconnaissaDces  au  nord  de  Bakel  (avril-mai  1894).  For  le  Capitaine  Imbert. 
With  Map  and  Illiutration$, 

German  East  Africa— Uhehe.     Deutsche  Kolonialteitung  11  (1898):  49-51.         Amiag. 
Die  XJhehe-Hochebene    als    Ansiedolnngsgebict    fiir    Deutsche.     Yon    Dr.  W. 
Aming. 

Karocco.  B,S,G.  Madrid  89  (1897) :  173-182.  Gandoanz. 

De  Lalla  Mamia  d  Fez  y  T&nger.    Extraoto  del  diario  de  viaje  de  M.  Gandeaoz. 

NOBTH  AMEBICA. 
American  Ethnology.  PoiraU. 

Sixteenth  Annual  Report  of  the  Bureau  of  American  Ethnology  to  the  Secretary  of 
the  Smithsonian  InstitutioD,  1894-1895.  By  J.  W.  Powell,  Director.  Washington, 
1897.  Size  12  x  8},  pp.  cxx.  and  326.  Plates.  Presented  by  Vie  Amerioan  Bureau 
of  Ethnology. 

Canada.  TjrroU. 

Geological  Survey  of  Canada.  G.  M.  Dawson,  c.m.g.,  etc.,  Director.  Part  F. 
Annual  Report,  vol.  ix.,  1896.  Report  on  the  Doobaunt,  Kuzan,  and  Ferguson 
Rivers  and  tho  North- West  Coast  of  Hudson  Bay,  and  on  two  overland  routes 
from  Hudson  Bay  to  Lake  Winnipeg.  By  J.  Burr  Tyrrell.  Ottawa,  1897.  Siie 
10  X  6},  pp.  218.    Maps  and  IHtutrations. 

Canada— British  Columbia.  GoniaU. 

The  Year-Book  of  British  Columbia  and  Manual  of  Provincial  Information,  to 
which  is  added  a  Chapter  containing  much  special  information  respecting  the 
Canadian,  Y'ukon,  and  Northern  Territory  generally.  R.  E.  GosnelL  Yictoria, 
B.C.,  1897.     Size  9x6,  pp.  500.    Maps  and  Illustrations.    Price  Us. 

Canada— Climate.  Scottish  Q.  Mag.  14  (1898) :  73-81  Stnput. 

The  Climate  of  Canada.     By  Prof.  R.  F.  Stupart. 

Canada — Earthqxuikes.  MoLeod  and  Callendar. 

McGill  University.  Papers  from  the  DepartracDtof  Physics.  No.  2. — Our  Record 
of  Canadian  Earthquakes.  By  C.  H.  McLeod  and  Hugli  L.  Callendar.  [Reprinted 
from  tho  Canadian  Record  of  Science,  January,  1897.]  Montreal,  1897.  Siie 
10  X  7,  pp.  [4].     Diagram. 

Canada — Geological  Survey.  White. 

The  Topoj^rapbical   Work  of  the  Geological  Survey  of  Canada.    By  J.  White. 

From  the  Geographical  Journal  for  December,  1897.  (Revised.)  Size  10  X  6), 
pp.  8. 

Canada — Xineral  Industry.  ^f^ 

Geological  Survey  of  Canada.  G.  M.  Dawsnn,  cm.o.,  etc.,  Director.  Part  8. 
Annual  Report,  vol.  ix.  Section  of  Mineral  Statistics  and  Mines,  Annual  Report 
for  1896.     Elfric  Drew  Ingall.     Ottawa,  1897.     Size  10  X  6^,  pp.  172. 

Canada— New  Brnnswiok.  B.  Nat.  Hist.  S.  New  Brunswick  15  (1897) :  65-82.  Dnit 

Tidal  Phenomena  of  the  St  John  River  at  Low  Summer  Level.  By  A.  Wilmer 
Duff,  M.A.     With  Diagram. 

Also  a  separate  copy. 

Canada— Ontario.  

Fifth  Report  of  the  (Ontario)  Bureau  of  Mines,  1895.  Toronto,  1896.  Size 
10  X  6^,  pp.  viii.  and  298.     Illustrations. 

Canada— Ontario  and  British  Columbia.  J.R.  Colonial  I.  29  (1898):  145-171.  BathboBe. 
The  Goldfields  of  Ontario  and  British  Columbia.     By  Edgar  P.  Rathbone. 

Canada— Quebec.  iZev.  G.  42  (1898):  104-124.  Trieoeha. 

Notes  de  voyage  dans  un  coin  perdu  du  Canada,  lac  Mcgantic  (province  de  Quebeo). 
Par  G.  N.  Tricoche.     With  Map. 

A  sympathetic  account  of  u  visit  by  u  French  tourist  to  a  rural  district  in  Quebec. 
Tho  author  discusses  the  deterioration  of  the  French  language  in  Canada,  and  the 
feeling  of  the  people  towards  France. 
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Omada — ^Wettern.  

Manitoba  and  the  North-West  TerritorieR,  Assiniboia,  Alberta,  Saskatchewan,  in 
which  are  inclnded  the  newly  diBcovered  Gold  Fields  of  the  YukoD.  Information 
as  to  the  Besonrces  and  Climates  of  these  coantries  for  intending  Farmers, 
Banchers,  and  Miners.  1897.  Ottawa:  Goyemment  Printing  Bureau,  1897. 
Size  10  X  7,  pp.  46.    Map  and  lUtutrations, 

Canada — ^Tnkon.  Dyer. 

The  Bontes  and  Mineral  Besonrces  of  North- Western  Canada.  By  E.  Jerome 
Dyer.  Published  under  the  Auspices  of  the  Incorporated  London  Chamber  of 
Mines.  London :  G.  Philip  &  Son,  1898.  Size  9x6,  pp.  xx.  and  268.  Maps  and 
Section.    Price  6$.    Preeented  by  the  PMitJiers, 

The  greater  part  of  this  book  is  devoted  to  an  account  of  the  Yukon  district  and  the 
routes  by  which  it  may  be  reached.  It  is  the  completest  discussion  of  the  subject  yet 
produced,  and  the  large-scale  map  showing  the  routes  and  the  auriferous  areas  will 
prove  of  great  value.  An  extensive  bibliography  gives  the  titles  of  practically  all  that 
has  previously  been  written  on  the  Yukon  district 

Mexico— Hnichol  Indians.  Lumholts. 

The  Huicbol  Indians  of  Mexico.     By  Carl  Lumlioltz.    [Extracted  from  BvlUtin  of 
the  American  Museum  of  Natural  History^  vol.  x.    Article  1,  pp.  1-14.]     New 
York,  January  21,  1898.    Size  10  x  6}.    JulustrationB,    Presented  by  the  Author. 
The  Huichol  Indians  are  a  little-known  tribe  which  has  been  carefully  studied  by 

Mr.  Lumholtz.     They  live  in  the  state  of  Jalisco. 

Mejdeo — Tacnbaya.  B.  Observatorio  Astron.  Nae,  Tacubaya  2  (1897) :  45-50.  Valle. 

Longitud  del  Observatorio  Astrondmico  Nacional  do  Tacubaya.    Por  Felipe  Valle. 

Mount  St.  Elias.  Sierra  Club  B.  2  (1898) :  129-148.  FilUppL 

The  Expedition  of  His  Highness  Prince  Luigi  Amedeo  of  Savoy,  Duke  of  Abruzzi, 
to  Mt.  St.  Eliaa  in  Southern  Alaska.  By  Dr.  Filippo  do  Fillippi.  With  Portrait, 
Map,  and  Plate. 

Korth  America— Goronado's  March.  B.  American  O.S.  29(1897)  :  300-431.  Bellenbaugh. 

The  True  Boute  of  Coronado's  March.  By  F.  S.  Dellenbaugh.  With  Map.  Alto 
a  teparate  copy,  presented  by  the  Author, 

A  study  of  Coronado's  march  from  Mexico  northwards  and  eastwards  to  the 
Arkansas  river. 

United  States— Arizona.  Mindelefll 

Cliff  Buins  of  Canyon  de  Chelly,  Arizona.  By  Cosmos  Mindeleff.  Sixteenth 
Annual  Beport  of  the  Bureau  of  American  Ethnology,  1804-95.  Washington, 
1897.     Pp.  70-198.     Maps  and  IHustrations. 

United  SUtes— Colorado.  Engineering  Mag.  14(1898)  :  829-841.  Crafts. 

Peculiar  Features  of  Irrigation  Engineering  in  Colorado.  By  H.  A.  Crafts. 
With  Illustrations, 

United  States— Kansas.  Haj. 

Department  of  the  Interior.  Bulletin  of  the  United  States  Geological  Survey. 
No.  137.  The  Geology  of  the  Fort  Biley  Military  Beservation  and  Vicinity, 
Kansas.  By  Bobert  Hay.  Washington,  1896.  Size  9x6,  pp.  36.  Map  and 
Illustrations.    Presented  by  the  Survey. 

CENTBAL  AND  SOUTH  AMERICA. 

Argentine— Aconcagua.  Alpine  J.  19  (1898) :  1-4.  Fits  Gerald. 

The  Expedition  to  Aconcagua.    By  Edward  A.  Fitz  Gerald. 

BoliYia  and  Paraguay.  Rev.  MensuaU  Bep,  Paraguay  2  (1807)  :  266-278.  Decoud. 

Diplomacia  Paraguayo-Boliviana.     Por  Jose  S.  Decoud. 

Braiil.  Petermanns  M,  44  (1898) :  36-40.  GoeldL 

Vorlaufifi^e  Mitteilung  uber  eine  Forschungsrcise  nach  dem  Oberlauf  des  Bio 
Capim,  Staat  Pahl.     Yon  Dr.  Emil  A.  Goeldi. 

Braiil— Marajo  Island.         Globus  73  (1898) :  60-73,  90-03.  Xatier. 

"Eine  Forschungsrcise  nach  der  Insel  Marajo  (Amazonas-Miindung).     Yon  Dr. 
Friedrich  Katzer.     I. 
The  journey  hero  described  took  place  in  November,  1806,  and  the  paper  describes 
the  island  itself,  as  well  as  the  condition  of  the  Amazon  river. 
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ParAguay.  Globus  78  (1898) :  7»-78.  Ehrtiirdak. 

Neae  Mitteilangen  iiber  die  Guayaki  (SteinzeitmeiiBoheii)  in  Paraguay.    Yon  Dr. 
P.  Ebrenreioh.     With  Illustrations. 

Pern.  Science  7  (1898) :  133-136.  WmA. 

Glimatio  Contrasts  along  the  Oroya  Bailway.    By  B.  de  0.  Ward. 
Salvador.  B,  American  0,S.  29  (1897) :  393-398.  LiftflaludM. 

Beoent  Survey  of  Jiquilisco  Bay  and  El  Triunfo,  the  New  Port  of  Salvador.    By 

G.  W.  Littlehales.     With  Chart, 

An  important  piece  of  surreying,  whioh  opens  a  sheltered  harbour  to  trade  on  the 
ooast  of  Salvador.    Notes  are  given  of  the  resources  of  the  surrounding  country. 

Veneiuela.  Vinooit  and  Humbert 

B^S.G,  Com,  Bordeaux  20  (1897) :  444-457 :  21  (1898):  7-12. 

Le  Ve'n^zu^a;  p^riode  des  Welser  (1528-1546).     Par  le  Dr.  L.  Vincent  et  J. 

Humbert. 

AUBTBALASIA  AKB  PACIFIC  ISLAHBS. 
Australasia— Handbook.  ^.^_ 


The  Australian  Handbook  (incorporating  New  Zealand,  Fiji,  and  New  Guinea) : 
Shippers,  Importers,  and  Professional  Directory  and  Business  Guide  for  189S. 
London,  etc. :  Gordon  &  Gotch.    Size  10  X  6^,  pp.  650.    Maps,  Plans^  PIoIm. 

AustraUa.  J.R,  United  Service  1.  42  (1898) :  128-158.  e«rd«. 

The  Federal  Defence  of  Australia.    By  Colonel  J.  M.  Gordon. 

Australia— History.  BmidM. 

History  of  Australia.     By  G.  W.  Busden.    Second  Edition.    3  vols.    Melbourne: 
Melville,  Mullen  &  Slade,  1897.  Size  8i  X  5 J,  pp.  (vol.  i.)  xxiv.  and  626 ;  (voL  iL) 
xiv.  and  688 ;  (vol.  iii.)  x.,  522,  and  xcii.    Presented  by  the  Auihor, 
This  will  be  specially  noticed. 

British  New  Guinea.  Thomm. 

Anniversary  Address  to  the  Boyal  Geographical  Society  of  Australasia,  Brisbane. 
By  the  President,  J.  P.  Thomson.  (Delivered  at  the  Anniversary  Meeting  of  the 
Boyal  Geographical  Society  of  Australasia,  Brisbane,  July  29, 1897.)  Size  8^  X  6| 
pp.  14. 

Xllioe  Group.  — — 

Australian  Museum,  Sydney.  Memoir  III.  The  Atoll  of  Funafuti,  EUioe  Group : 
its  Zoology,  Butnny,  Ethnoloprj,  and  General  Structure  based  on  Collections  made 
by  Mr.  Charles  Hedley.  Part  5.  Sydney :  Published  by  order  of  the  Tmsteea, 
1897.     Size  10  x  6^,  pp.  305-34(5.     Plates,     Presented  by  tJie  Australian  Mtuewm. 

Fiji  Islands.  American  J.  Set,  5  (1898) :  113-123.  Agaitil. 

The  Islands  and  Coral  Beefs  of  the  Fiji  Group     By  Alexander  Agassiz. 

New  South  Wales.  OogUaa. 

The  Wealth  and  Progress  of  New  South  Wales,  1895-6.    By  T.  A.  Coghlan.   VoL  iL 
Sydney,  1897.    Size  0  x  6,  pp.  493-1030.    Presented  by  the  Agent-General  for  New 
South  Wales, 
This  volume  deals  with  population  and  social  and  economic  statistics. 

Queensland.  Jaek. 

Queensland,  Department  of  Mines.  Geological  Survey — Bulletin  No.  6.  Gatalogne 
of  the  Exhibits  in  the  Queensland  Mining  Court,  Queensland  Intematicmal 
Exhibition,  1897.  By  B.  L.  Jack,  Government  Geologist.  Second  Edition. 
Brisbane,  1897.    Size  9  x  5J,  pp.  72. 

Queensland.  Jaek. 

Queensland.  Notes  on  two  traverses  of  the  Bunya  Bunya  Bange  and  a  visit  to 
Brovinia  Gold  Field.  By  Bobert  L.  Jack,  Government  Geologist.  Brisbuie,  1896. 
Size  13}  X  8},  pp.  4. 

Queensland.  Bands. 

Queensland.  Croydon  Gold  Field.  (Report  by  William  H.  Bands,  on  the.) 
Brisbane,  1896.     Size  13}  x  8},  pp.  66.     Maps  and  Plates. 

Queensland.  Bands. 

Queensland.  lioport  on  the  Horn  Island  Gold  Field.  (With  a  Ckologioal  Map.) 
[By  Mr.  William  H.  Bands.]    Brisbane,  1896.    Si«e  13}  x  8},  pp.  6. 
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Sootli^Mifle.  

Setfoh  for  Beported  Dangers  in  Soath  Paoifio  to  the  Northward  of  Fiji  and  for 
La  Brillante  Shoal  and  Melanie  Kock.  By  H.M.S.  Penguin  (Captain  A.  M. 
Field);  and  H.M.S.  Waterwitch  (Lient  and  Commander  J.  W.  Combe),  1895-96. 
With  Lists  of  Soondings  and  Temperatnres.  Soundinga  between  New  Sonth 
Wales  and  Fiji,  the  EUice  Group  and  Fiji,  F^i  and  New  Zealand,  and  New  Zealand 
and  Tasmania.    London  :  J.  D.  Potter,  1897.    Size  13^  x8i,  pp.  44.    Price  4<.  6(2. 

Western  Australia. 


Western  Australia.  Statistical  Begister  for  the  year  1896,  and  previous  years. 
Fart  ii.    Publio  Finance.    Perth,  1897.    Size  13^  x  8|,  pp.  42. 

FOLAB  BEGIOVB. 

Andrte's  Expedition.  Laohambre  and  Maohuron. 

Andr^    An  Pdle  Nord  en  Ballon.    Par  Henri  Laohambre  et  Alexis  Maohuron. 

Paris :  Librairie  Nilsson,  [18981.   Size  7^  x  5,  pp.  250.    PoriraiU  and  lUuBtratiom. 

Priee^fi. 

Andr^  and  his  Balloon.  By  Henri  Laohambre  and  Alexis  Maohuron.  London : 
A.  Constable  &  Co.,  1898.  Size  8  x  5},  pp.  306.  Portraits  and  lUuttrattons, 
Priee  St.    Presented  by  the  Publishers. 

Messrs.  Andr^,  Strindberg,  and  Frsnkel  left  the  north  of  Spitsbergen  in  the 
balloon  Omen,  with  the  object  of  carrying  out  polar  exploration,  on  July  11,  1897;  the 
last  news  received  was  a  letter  by  pigeon  post,  dated  July  13,  when  the  balloon  was  in 
82^  2*  N.,  15°  5'  R  This  book,  by  the  constructors  of  the  balloon,  describes  all  the 
preliminary  arrangements  and  the  departure  of  the  expedition,  with  great  detail  and 
numerous  illustrations. 

Aataretie.  B.8.0.  Italiana  11  (1898) :  27-34.  Fanstini. 

Le  '^Appearances  of  land"  nella  zona  polare  antartica.    Nota  del  socio  prot 
Amaldo  Fanstini. 
Also  separate  copy.    Presented  by  the  Author. 

A  note  on  this  will  be  given. 

Aretio — ^Frani  Josef  Land.  Jackson. 

Three  Years'  Exploration  in  Franz  Josef  Land.  By  Frederick  G.    Jackson. 

[From  the  Geographical  Journal  for  February,  1898.]  Size  10  X  6^,  pp.  26.  Map 
and  Illustrations. 

Arotio— Expedition.    Norske  0.8,  Aarbog  8, 1896-97  (1897)  :  53-76.  Nansen. 

Prof.  dr.  Fridtjof  Nansen :  Den  norske  polarekspedition  1893-96.     With  Map. 

Gxvenland.  National  O.  Mag.  9  (1898) :  l-ll.  Btein. 

Three  Weeks  in  Hubbard  Bay,  West  Greenland.  By  Robert  Stein.  With  Maps 
and  Illustrations. 

erMnland— Eskimo.  Die  Natur  47  (1898) :  37-40.  Waehter. 

Der  gronlandische  Eskimo.    Yon  Ernst  Waehter. 

MATHEMATICAL  eEO&BAFHY. 

Oartographj.  GZo&tM  78  (1898):  93-98.  Hammer. 

Die  Karten  von  Wangen  und  von  Lindau  aus  der  ersten  H'&lfte  des  17  Jahr- 

hunderts.    Yon  Prof.  Dr.  Hammer.     With  Maps. 
Description  of  some  of  the  famous  maps  of  the  seventeenth  century  with  regard  to 
the  style  of  their  execution. 

XartlL's  BoUtion.  Meteorolog.  Z.  14  (1897) :  448-463.  Ekholm. 

Ueber  die  Einwirkung  der  vertikalen  komponente  der  ablenkenden  Kraft  der 
Erdrotation  auf  die  Luftbewegung.    Yon  Nils  Ekholm. 

Longitndes.  Hills. 

On  the  Determination  of  Terrestrial  Longitudes  by  Photography.  By  Captain 
£.  H  Hills,  B.B.  [Reprinted  from  the  Memoirs  of  the  Royal  Astronomical  Society^ 
yol.  liii.]  London:  Boyal  Astronomical  Society,  1897.  Size  11|  x  9,  pp.  [24]. 
Presented  by  the  Author. 

PHY8ICAL  AND  BIOLOGICAL  eEOOEAPHY. 

Ballooning.  C.  Bd.  126  (1898) :  364-366.  Btelling. 

Bur  la  troisi^me  ascension  Internationale  des  ballons-sondes.    Note  de  M.  Ed. 
Btelling. 
Beoords  of  high  ascents  from  St.  Petersburg. 
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Forests  and  Bainfall.       Engineering  Mag.  14  (1898) :  807-816.  WUioiL 

The  Relation  of  Forestation  to  Water-Supply.    By  Herbert  M.  Wilson. 

Geomorphology.  Knowledge  21  (iS9S) :  25-2S.  Cole. 

The  Floor  of  a  Continent.    By  Grenyille  A.  J.  Cole.     With  lUustratioM. 
On  the  inflaenoe  of  the  most  ancient  rocks  in  developing  the  featoree  of  a  oonntry. 

Geomorphology.  Natural  8ei.  12  (1898) :  117-122.  Gregory. 

Sness's  Theories  of  Geographical  Evolution.     By  J.  W.  Gregory,  d.bo. 
An  able  review  and  summary  of  the  French  translation  of  Das  AnUits  der  Erde, 
Glaeial  action.  Alpine  J.  19  (1898) :  29-40.  Boiiney. 

The  Barchet  and  its  Critics.    By  Prof.  T.  G.  Bonney,  d.sc,  eta 
A  reply  to  Dr.  Russell  Wallace's  paper  on  the  Aar  glacier  in  the  Fortnightly  Beview 
for  August,  1896,  contending  that  the  exoavatory  powers  of  ice  are  far  inferior  to  the 
work  believed  by  Dr.  Wallace  to  have  been  performed  by  it. 

Land-sonlptnre.    DeuUche  Rundschau  G.  20  (1898):  145-150,  205-210.        LendeafeUL 

Die  Nivellirung  der  Erdoberflaobe.     Von  R.  v.  Lendenfeld. 

On  the  part  played  by  atmospheric  erosion  in  forming  the  features  of  the  Earth's 
surface. 

Meteorology.  MiduL 

GrundzUge  der  Meteorologie.     Die  Lehre  von  Wind  und  Wetter  nach  den  nenesten 
Forschungen   gemeiofasslich  dargcstellt  von  H.  Mohn.     F&nfte  .  .  .  Aoflage. 
Berlin  :  D.  Reimer,  1898.    Size  9x6,  pp.  xii.  and  420.    Maps. 
This  important  work  has  been  revised  and  improved,  many  sections  rewritten,  and 

the  climatological  maps  re-drawn  so  as  to  give  effect  to  the  most  recent  oondusions. 

Oceanography.  C.  Rd.  126  (1898) :  311-314.  Xobmo. 

Sur  la  quatri^me  campagne  de  la  Princesse- Alice.    Par  S.  A.  S.  Albert  I*',  Prince 
de  Monaco. 

On  the  cruise  of  June,  1897,  with  a  chart  of  the  Princesse  Alice  bank,  in  lat 
38°  N.,  long.  34°  W.  The  position  of  this  bank  was  erroneously  given  in  the  Journal^ 
vol.  ix.  (1897).  p.  566. 

Oceanography.  G.Z.  4  (1898)  :  32-46,  91-102.  Seliott 

Die  Ozeanographie  in  den  Jahrcn  1895  und  189G,  Ein  zweiter  Bericht  Uber  Meeres- 
kunde.     Von  Dr.  Gerhard  Schott. 

Oceanography— Fauna.  C.  Rd.  126  (1898) :  441-443.  LooArd. 

Sur  Tairo  de  dispersion  de  la  faune  malacologique  des  grands  fonds  de  I'oo^an 
Atlautiquo  boreal.     Note  de  M.  Arnould  Locard. 

Plant-Geography.  Rev.  Scientifique  8  (1897) :  681-690.  CostantiB. 

Les  v^getaux  et  les  milieux  cosmiques.    Par  M.  J.  Costantin. 

On  the  influence  of  different  climates  on  plants. 

Plant-Geography.  Scottish  G.  Mag.  14  (1898):  18-23.  SOiot. 

Primary  conditions  of  Tropical  Production.    Being  an  Introduction  to  Economic 
Botany.    By  G.  F.  Scott  Elliot,  m.a. 

Eiver-Btndy.     Yezhegodnik  Imp,  Russian  G.S,  6  (1897)  :  Append.  1-52.      BogailaHky. 

Instruction  for  the  Exploration  and  Description  of  Rivers.    By  N.  A.  Bogualavaky. 
Edited  by  A.  A.  Tillo.     [In  Russian.] 

Biver-Stndy.  Peaek. 

Potamology  as  a  Branch  of  Physical  Geography.    By  Prof.  Albreoht  Penok,  ph.©. 
From  the  Geographical  Journal  for  December,  1897.    Size  10  X  6^,  pp.  6. 

Sedimentation.  Rev.  G.  41  (1897) :  161-171,  256-265, 336-343.  Girard. 

La  se'dimentation  comparce.     Par  J.  Girurd. 

Seismology.      Math.  u.  Naturw.  BerichU  Ungam  13  (1897) :  418-464.        XdTealii^etliy. 

N«ue  geometrische    Theorie  der  seismischtn    Er^jcheinungen.      Von  Dr.  B.  T. 
Kovesligethy. 

Mathematical  treatment  of  ^eismical  phenomena,  based  on  such  physical  oonetants 
as  mean  density,  rigidity,  rotation- velocity,  etc. 

AKTHBOFOGEOGBAPHT  AND  HISTORICAL  GEOGRAPHY. 
Anthropology.  Rev.  Scientifique  9  (1808) :  161-171.  Yigaoa. 

Les  soci^tes  indigenes  et  le  probliime  de  la  colonisation.    Par  M.  Louis  Vigfnon. 
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Anthropology.  Naturw.  Woehen$ehri/t  13  (IS9S) :  IS.  Wilfor. 

MeDsobenrassen  und  Weltgeschichte.    Von  Dr.  Ladwig  WiUer. 

Commercial  Geography.  Saleuef. 

B.  Comii^VAfrique  Franfaise  7  (1897)  :  291-306,  336-344,  377-388. 

Lee  yoies  de  penetration  dans  lee  pays  tropioanx.    Par  M.  E.  Salesses. 

Commercial  Geography — ColTee.    Kolonial  Jahrb.  10  (1897) :  153-188.  Pesoa. 

Ueber  Eafl««kultur.     Yon  Professor  Dr.  M.  Fesca. 
Commercial  Geography— Commnnicationi.   G.Z.  3  (1897):  624-634,  694-704.      Hettner. 

Der  gegenwartige  Stand  der  Yerkehrsgeographie.    Yon  Alfred  Hettner. 

A  fnll  summary  of  the  present  position  of  the  study  of  routes  and  means  of  trans- 
port, by  land  and  sea,  as  a  branch  of  geography. 

Commercial  Geography— Gold.     G.Z.  8  (1897) :  601-618,  657-680.  Slterlein. 

Das  Yorkommen  des  Goldes  in  der  Natur.    Yon  Dr.  A.  von  Elterlein. 

On  the  distribution  of  gold  in  nature,  and  the  annual  production  of  the  metal  in 
different  countries. 

Historical— Kap.  Christy. 

On  an  Early  Chart  of  the  North  Atlantic,  preserved  in  the  Royal  Library  at 
Stockholm.    By  Miller  Christy.     London :  Printed  for  the  Author,  1897.      Size 
9  X  SJ,  pp.  24.     Chart.     Presented  by  the  Author, 
This  will  be  specially  noticed. 

Historical — Kaps.  MarceL 

Note  Bur  quclques  acquisitions  recentes  de  la  Section  dee  Cartes  et  collections 
g^trraphiques  de  la  Bibliotheque  Nationale.  Par  Gabriel  Marcel.  Ex  trait  des 
Compt^s  Bendus  d^t  la  Soci^t^  de  G^ographie,  Nos.  16  et  17  (1897).  Paris:  Soci^t^ 
de  Geographic,  1898.    Size  9x6,  pp.  14.    Presented  by  the  Author. 

A  description  of  a  number  of  ancient  maps  recently  acquired  by  the  National 
Library  in  Paris. 

Historical — Siyers.  BttLrenhurg. 

Die  Bezeichnung  der  Flussufer  bei  Griechen  und  Romem.  Yon  Prof.  Dr. 
Heinrich  IStiirenbur^r.  Beigabe  zum  Jahresbericht  des  Gymnasiums  z.  heil. 
Krouz  zu  Dresden  uber  dus  Schuljahr  1896-97.  Dresden :  B.  G.  Toubner,  1897. 
Size  10  X  8^,  pp.  46. 

Historical- Silk  route.  Be  la  Blache. 

Note  sur  Torigine  <lu  commerce  do  la  sole  par  voie  do  mer.  Par  M.  Yidal  de  la 
Blache.  Extrait  des  CJomptts  rendiis  de  V Acad^tnie  des  inseripUons  et  belles-lettres, 
1897.     Size  9  x  5^,  pp.  8.     Presented  by  the  Author. 

Italians  Abroad.  Biv.  G.  Italiana  4  (1897)  :  502-513,  545-553.  Marson. 

Gli  italiani  all'  estero  del  del  Prof.  Luigi  Marson. 

A  study  of  the  condition  of  Italians  in  foreign  countries,  particularly  in  South 
A  merica. 

Political  Geography.  BatseL 

Politische  Geographic.  Yon  Dr.  Friedriob  Ratzel.  Miinchen  und  Leipzig:  B. 
Oldenbourg,  1897.     Size  10  X  7,  pp.  xx.  and  716.     Price  16s. 

This  will  be  the  subject  of  npecial  notice. 

Tropical  Diseases.        B.8.  d* Etudes  coloniales  4  (1897) :  434-450.  Dryepondt. 

Une  Mission  m^dicale  au  Congo.    Par  le  docteur  Dryepondt. 

A  discussion  on  tropical  disf^ai^es,  with  special  reference  to  tho  training  of  a  medical 
man  to  be  appointed  by  the  Belgian  Society  of  Colonial  studies,  to  proceed  to  the 
Cottgo  in  order  to  investigate  the  diseases  common  there. 

BIOGBAPHT. 

Abbadie.  C.  Bd.  126  (1898) :  173-181.  Hatt. 

Notice  sur  la  yie  et  les  travauz  de  M.  d'Abbadie.    Par  M.  Hatt. 

M.  Antoine  Thomson  d'Abbadie,  bom  at  Dublin  in  1810,  travelled  extensively  in 
Af'ica  and  elsewhere,  and  died  iu  March,  1897,  in  Paris. 

Alcoek.  Blackwood's  Mag.  162  (1897)  :  834-852.  

Sir  Rutherford  Alcoek  and  the  Far  East 
An  appreciation  of  the  work  of  Sir  Rutherford  Aicook. 
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Becker.  Deutsche  Rundschau  Q,  20  (1897) :  136-137.  

Dr.  Karl  Becker.     WUh  PartraH. 
A  German  statistioian  (1824-1896). 

Bemhardi.  Naturw.  WochensohriftlSi(lS9T):  ^Sl-ASQ.  midebrandt. 

Reinhard  Benhardi.  Znm  Ged'achtniBs  eines  dentschen  Natorfonchers,  1797. 
11  October,  1897.    Yon  Max  Hildebrandt. 

Bernhardt  was  particularly  engaged  in  the  study  of  the  erratic  blocks  of  the  North 
European  plain. 

Biographical  Dictionary.  Patrick  tnd  Oroomc. 

Chambers's  Biographical  Dictionary.  The  Great  of  all  Times  and  Nations. 
Edited  by  David  Patrick,  ll.d.,  and  Francis  Hindes  Groome.  London  and 
Edinburgh :  W.  &  R.  Chambers,  1897.    Size  8|  x  6,  pp.  1002. 

A  compact  book  of  reference. 

Oabot.  Rev,  G.  41  (1897) :  321-335.  HarrUsc 

S^astien  Cabot,  pilote-major  d*Espagne,  conside'r^  comme  navigateor.  Far  H. 
Harrisse.     With  Map. 

Oharleyoix  dc  Villers.  Oraa^jcaiL 

B.8.Q.  Commerc.  Bordeaux  20  (1897)  :  341-354,  369-380. 

Le  baron  Charlevoix  de  Villers.    Par  Ch.  Grandjean. 

A  French  engineer  of  the  eighteenth  century,  who  investigated  the  moving  sands 
of  the  landes,  and  devised  means  of  reclaiming  land. 

Dalorco.  Riv.  G.  Italiana  4  (1897) :  282-294,  361-369.  XagBftghi 

Angellinus  de  Dalorco,  cartografo  Italiano  della  prima  meik  del  secolo  xiv.  del 
Prof.  Alberto  Maguaghi. 

On  the  fourteenth  century  cartographer,  Angellinus  de  Dalorco,  and  his  work. 

German  Geographers.     G.Z.  3  (1897) :  507-514,  557-566,  618-624.  *      HantBck. 

Die  deutschen  Geographen  der  Renaissance.    Von  Viktor  Hantzsch. 

Treats  of  German  explorers,  cosmographers,  and  cartographers  of  the  period  of  the 
revival  of  geography. 

Green.  P.R.S.  62  (1897) :  v.-ix.  

Alexander  Henry  Green,  m.a.,  f.r.s.,  p.o.b..  Professor  of  Geology  in  the  University 
of  Oxford. 

Hubbard.  i^ctenoe  6  (1897) :  974-977.  

Gardiner  Greene  Hubbard. 

Biographical  notice  of  the  late  President  of  the  National  Geog^phio  Society, 
Washington.     See  also  National  G.  Mag.  8  (1897),  345. 

eEHEBAL. 

British  Colonies.  ZimmariBaBA. 

Die  Europ'aischen  Kolonien.   Zweiter  Band.   Die  Kolonialpolitik  GroesbritaniiienB. 

Erster  Theil.     Von  den  Anfangen  bis  zum  Abfall  der  Voreinig^en  Staaten,  von 

Alfred  Zimmermann.     Berlin :  E.  S.  Mittler  uud  Sohn,  1898.    Size  9^  x  6,  pp.  xvi. 

and  480.    Maps. 
A  careful  historical  study  of  the  expansion  of  the  British  empire  from  the  first 
voyage  of  Cabot  to  1784. 

Educational.  Scottish  G.  Mag.  14  (1898) :  81-88.  HttrbertcoB. 

The  Parlous  Plight  of  Geography  in  Scottish  Education.    By  A.  J.  Herbertwm. 
Sdncational— Pictxires.  Duboia  and  Gvy. 

Album  Geographique.    Par  MM.  Marcel  Dubois  et  Camille  Guy.    Tome  Premier. 

Aspects  gen^raux  de  la  nature.    Paris:   A.  Colin  et  Cie.,  1896.    Size  11^x9, 

pp.  vi.,  XIV.,  and  248.     Illustrations.    Price  15s. 

A  collection  of  illustrations  of  unequal  age  and  merit,  but  well  grouped  aoooiduigto 
an  excellent  plan. 

Educational— Textbook.  Lyde. 

A  Geography  of  North  America,  including  the  West  Indies.    By  Lionel  W.  Lyde. 

London :  A.  &  C.  Black,  1898.    Size  7x5,  pp.  vi.  and  116.     Price  Is.     Pretenlad 

by  the  Author. 

A  school-book  constructed  on  sound  educational  principles,  not  loaded  with  OTer- 
precise  statistics,  and  for  the  most  part  well  up  to  date.    Scarcely  ■ofSdent  promiiience 
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8  given  to  the  rapid  development  of  the  fieir  west  of  Canada,  and  especially  to  the 
inormons  strides  being  made  in  the  Eootenay  district  The  book  is  an  excellent 
ittempt  to  supply  a  minimum  of  well-digested  information. 

Ifographieal  Difltionary.  Garollo. 

Mannali  Hoepli.  Prof.  G.  QaroUo.  Diidonario  Ckografico  Universale.  Qnarta 
Edizione.  Milan :  Ulrico  Hoepli,  1898.  Size  6}  X  4i,pp.  z.  and  1452.  Preiented 
hy  the  PublUher, 

A  remarkable  little  book  containing  114,000  plaoe-names,  with  a  few  notes  and 
statistics  regarding  each. 

Nographioal  Speculation.  

Zetetic  Goemosonv;  or  Conclusive  Evidence  that  the  World  is  not  a  Rotating, 
Bevolving  Globe,  but  a  Stationary  Plane  Circle.     By  Rectangle.    Durban,  1897. 
Sise  8  X  5),  pp.  46.    Presented  by  the  Auihor, 
This  is  interesting,  as   bearing  on  the  need  for  improvement  in  geographical 

idncation. 

leography  as  a  Soienoe.  Bev.  O.  42  (1898) :  81-93.  Drapeyron. 

La  co-ordination  en  geographic.    Par  L.  Drapeyron. 
M.  Drapeyron  demonstrates  the  pai  t  played  by  topography  in  uuifj  lug  the  science 
\l  geography. 

leography  as  a  Soience.        Die  Natur  47  (1898)  :  73-75.  Ule. 

Geographic  eine  Naturwissenschaft.    Von  Willi  Ule. 
A  note  on  this  appeared  in  the  Journal  for  March,  p.  303. 

}«ography — Beoent  Advances.  Otlnther 

Jahresh.  Frankfurter  Ver.  O.  u.  Statistik  60  (1895-96  (1897)):  97-114. 

Die  Erdkunde  in  den  letzten  zehn  Jabren.  Festrede,  bci  der  Bechzigjahrlgon 

Jubelfeier  des  Yereins  am  9  December  1896  gehalten  von  Prof.  Dr.  Siegmund 

GQnther. 

A  supplement  to  Prof.  Fischer's  summary  of  the  advances  of  geof^raphy  in  the  half' 
sentury  ending  in  1886,  published  in  the  Jahreshericht  for  that  year,  p.  127.  It  deals 
mainly  with  German  work,  perhaps  more  even  than  the  preponderance  in  number  of 
Serman  geographers  demands. 

}«rmui  Oolonies.  Luschan. 

Beitr&ge  zur  Volkerkunde  der  deutechen  Scbufzgebiete.     Von  Felix  von  Luschan. 

Erweitorte  Sondcrausgnbc  aus  dom  "  Amtlicben  Boricht  fiber  die  Krste  Deutsche 

Kob.nial  Ausstellung  *^  in  Treptow  1896.    Berlin  :  D.  Reimer,  1897.   Size  14  x  lOJ, 

pp.  88.     Plates.    Presented  by  the  Publisher. 
A  fii.e  contribution  to  Ethnography,  comprising  very  numerous  portraits  of  naUves  of 
the  various  Gksroian  possessions  in  Africa,  lllustratiuns  of  their  utensils  and  weapons, 
lind  descriptive  letterpress  accompanied  by  statistical  tables.    The  collections  here 
ieacribed  were  exhibited  at  the  German  Colonial  Exhibition  held  at  Treptow  in  1896. 

Overman  Coloniei.  

Kolonial-Handels-AdresHbuch   1898.      Herausgegeben    von    dem  Kolonial-Wirt- 
schaftlichen  Komitee.    Berlin  :  E.  S.  Mittler  &  Son.     Size  11x7},  pp.  78.     Maps. 
A  directory  of  the  German  colonies,  giving  the  names  and  addresses  of  business  firms 
in  each  colony,  of  the  chief  export-houses  in  Germany,  and  a  variety  of  useful  informa- 
tion and  commercial  maps. 

List  of  Animal  Genera.  Sherbom. 

Explanation  of  the  Plan  adopted  for  preparing  an  **  Indc  x  Genenim  et  Specierum 
Animalium."  By  C.  Davies  Sherbom.  [From  the  Proceedings  of  the  Zoological 
Society  of  London,  June  2,  1896.]    Size  9  x  6},  pp.  6. 

Xonntain  Ascents.  Alpine  J.  19  (1898):  48-54.  Freshfield. 

The  Highest  Climbs  on  Record.    A  Note  by  Douglas  W.  Freshfield. 

Comments  on  Sir  Martin  Conway's  article  on  Mountaineering  in  the  *  Encyclopffidia 
of  Sport,*  including  a  discussion  of  the  ascent  of  Eabru  by  Mr.  Graham  to  23,* '50  feet 
in  18b3. 

Pttttnnanns  mtteilangen— Index.  


Inhaltsverzeichnis  von  Petermanns  Geographischen  MitteUungen^  ISSd-lSUi.  (10 
Jahresbande  und  9  Erganzungsbande.)  Nebst  5  Karten.  Gotha :  Justus  Perthes, 
1897.    Size  11  x  9},  pp.  130.     Price  8s. 
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Phonetic  Tranacription.  J,R.  Asiatie  8.  (1898) :  23-28.  Morris. 

Alphabet  for  Languages  not  yet  reduced  to  Writing.    By  Henry  Morris. 
A  suggestion  for  certain  combinations  of  letters  to  reproduce  sounds  not  yet  redaced 
to  writing.    As  in  the  B.GS.  system,  no  sign  is  given  for  u  as  in /un.    With  regard  to 
both  consonants  and  vowels,  diacritical  marKs  are  freely  ased. 

Place-Kamei.  Oesterreu^itche  MonaUch.  Orient  28  (1897) :  128-129.  8az. 

Entstehung  und  Wander ongcn  des  Xamens  *'  Rumelien  "  von  G.  t.  Sax. 
On  the  origin  and  changes  of  the  name  Rumelia. 


NEW  MAPS. 

By  J.  COLES,  Map  Curator,  R.G.S. 

BUBOPE. 
Bngland  and  Wales.  Ordnanee  Surrfj. 

Publications  issued  since  February  8, 1898. 

l-inoh—Qeneral  Maps : — 
England  and  Wales: — 95,  282,  328,  hills  engraved  in  black  or  brown;  also  30, 

32,  44,  51,  73, 109  (revision),  engraved  in  outline ;  and  i261,  262,^  356, 359  (reyiaionX 
hills  engraved  in  black  or  brown.     Is.  each. 

6-inch — Oounty  Maps  (revision) : — 

England  and  Wales  : — Bssez,  10  n.e.,  s.w.,  s.e.,  11  n.e.,  8.w.,  13  s.e  ,  15  n.b  ,  s.e., 
23  8.W.,  24  N.W.,  N.E.,  25  s.e.,  32  8.W.,  35  n.w.,  s.w.,  s.b.,  40  8.E.,  42  n.w.,  45  N.w.,  5*^^ 
N.W.,  S.E.,  53  N.W.,  57  8.W.,  59  n.b.,  60  s.w.,  s.e.,  62  s.w.,  8.B.,  63  b.w.,  65  n.e.,  66  n.w., 

8.W.,  68  N.B.,  8.E.,  69  B.W.,  70  N.W.,  N.E.,  71  N.W.,  N.E.,  8.W.,  8.E.,  75   N.B.,  8.W.,  76  8.W., 

77  B.W.,  78  N.W.,  83  n.e.,  84  8.w.  Hampshire,  41  s.w.,  50  8.w.,  58  n.b.,  63  s.w.,  66 
8.E ,  8.W.,  68  N.E.,  71  S.E.    Hertfordshire,  41  s.w.,  45  n.e.    Kent,  8  s.e.,  12  s.w.,  16 

N.E.,  18  N.E.,  20  S.E.,  28  N.W.,  8.E.,  29  S.W.,  30  8.E.,  39  N.W.,  N.E.,  40  N.E.,  8  W.,  41  N.B., 

8.W.,  49  N.E.  Middlesex,  2  s.w.,  6  n.e.,  13  s.w.,  17  n.e  ,  s.e.,  22  n.e.  Horthnmberluid, 
49  8.E.,  50  N.W.,  66  N.E.,  78  s  e.,  85  n.e.,  86  n.e  ,  s.e.,  95  n.w.,  101  8.W.,  103  8.B.,  104 
N.w.  Surrey,  11  n.e.,  12  n.w.,  13  n.e.,  23  s.k  ,  2i  s.e.,  28  n.w.,  31  s.e.,  33  n.e.,  34 
N.W.,  8.W.,  S.E.,  38  N.W.,  N.E.,  S.W.,  s  B.,  45  N.W.    London,  4  8.w.,  7  n.b.,  s.e.,  II  n.b., 

14  N.E.,  15  N.w. 

S^ineh — ^Parish  Maps  (revision) : — 

Bnolavd  AND  Walbs: — Cheshire,  XXIX.  7 ;  LI.  5,  6.    Durham,  I.  11,  14,  15; 

11.  16;  V.  10,  15;  X.  13;  XVI.  4;  XVII.  4 ;  XXII.  4;  XLVa.  5;  L.  8;  LI.  2; 
LVL  3,  4,  7,  12;  LVII.  4;  LVIIL  1,  5.  Essex,  XII.  3,  16;  XIX.  2,  8 ;  XX.  9; 
XXVII.  16 ;  LXXXIII.  13 ;  LXXXIX.  1.    Hampshire,  LXXV.  6;  LXXVI.  15  ; 

LXXXIX.  15;  XC.  2,  14,  15  ;  XCL  sfF;  XCIII.  2.  4,  6,  8,  12 ;  XCIV.  2,  3,  5,  7; 
XCV.  3,  4,  7.  8.  Hertfordshire.  III.  12;  IV.  13;  VII.  4, 12,  16;  VIII.  5,  7,  8,  10, 
13.  15,  16;  IX.  5.  9,  14;  XL  12.  16;  XIL  8.  12,  14 ;  XIII.  5,  6,  8,  9,  11,  13,  14; 
XIV.  3,  9,  12;  XXL  6,  9;  XXIL  4,  16;  XXIIL  9;  XXX.  5;  XXXL  1;  XXXV. 
7,  8. 11,  12,  14  ;  XXX VL  3,  6,  7,  9,  13,  14;  XLI.  2;  XLV.  1.  Kent,  XIX.  4,  8, 
18;  XXIIL  9,  16;  XXXV.  3,  4,  5,  7,  8,  9,  10,  11,  12,  13, 14;  LVL  3,  4,  9,  10,  11, 
13,  15,  16;  LXV.  2,  5,  6,  10;  LXVL  3,  7,  8,  12,  14,  15, 16;  LXXIL  7;  LXXHL 
1,  5.  7.  8, 10,  11 ;  LXXXIV.  14.  Middlesex,  XXV.  12  (this  county  is  now  pub- 
lished complete  revised).  Korthnmberland,  VL  6,  7,  10,  13,  14, 15 ;  IX.  8,  12,  14 ; 
X.  2,  3,  4,  5,  6.  7,  8,  9,  10,  11,  14 ;  XL  1,  2,  3,  5,  6,  7,  10,  13 ;  XIII.  3 ;  XV.  8,  12, 

16;  XVL  5,  8,  9,  10,  11,  12.  13.  14,  15;  XVIL  CSTlO,  15,  9,  13;  XX.  4;  XXL 
1,  2.  3,  4 ;  XXIL  1 ;  CII.  10;  OVL  4,  8,  11, 16;  CVII.  5,  10,  15.  Surrey,  XIL  3; 
XIV.  9;  XXXVII.  11 ;  XLIIL  2.     Sussex.  X.  5,  7,  10.  11,  12,  13, 15, 16;  XX.  8, 

12,  16;  XXXIIL  4,  7,  8,  11,  15,  16;  XXXVIII.  4;  XXXIX.  3,  6,  9,  12;  XLVIL 
3,  4,  7,  8,  11, 12, 16 ;  LII.  1,  4,  5,  6.  7  ;  LIU.  1,  4,  10 ;  LX.  4 ;  LXI.  5,  6,  8 ;  LXIL 
5,  9,  15,  10;  LXIIL  1,  15,  16;  LXXIV.  4,  8 ;  LXXV.  1,  3,  4. 

(E.  Stanford^  Agent.) 

England  and  Wales.  Bartholomew. 

New  Reduced  Ordnance  Survey  of  Kngltind  and  Wales.  Scale  1 :  126,720  or  2 
stat.  miles  to  an  inch.  Sheet  8,  Liveri)ool  and  Manchester.  J.  Bartholomew  & 
Co.,  Edinburgh,  1898.     Price  2f.,  mounted  on  cloth.     Presented  by  the  PMi$ker$. 
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Oennany.  KSnigl.  Preaif.  Landet-Aafnabme. 

Kaite  des  Dcutsohen  Reiches.  HerauBgegeben  von  der  Eartogr.  Abtbeiluttg  der 
Konigl.  PreuBS.  Jjandes-AufDahme  1897.  Sheets :  380,  Isorlohn ;  430,  Kolu ;  457, 
Bonn.    Scale  1 :  100,000  or  1*7  stat.  mile  to  an  inch.    Price  1.50  mark  eacli  sheet, 

Harrogate.  Bartholomew. 

Plan  of  Harrogate.  Scale  1 :  7920  or  8  inebes  to  a  stat.  mile.  Environs  of 
Harrogate.  Scale  1 :  253,440  or  4  stat.  miles  to  an  inch.  By  J.  Bartholomew, 
F.B.G  8.    W.  H.  Smith  &  Sons,  London,  1898.    Price  Is.,  mounted  on  cHoth. 

Italy.  Istitnto  Oeografieo  Militare,  Firenn; 

Carta  d*Italia.  Scale  1 :  100,000  or  1*5  stat.  mile  to  an  inch.  Sheet  28,  Aosta. 
Istituto  Oeografieo  Militare,  Firenze.    Price  1  It  50  centimes, 

A8IA. 

CUna.  Petermanns  Geographisehe  Xittdilniigflii. 

Die  Kiau-Tschou  Bacht  nnd  Umgebnng.  Nach  oiner  japanisohen  Karte  von 
Sohantnng  und  der  engliscben  Seekarte.  Scale  1 :  750,000  or  11*8  stat.  miles  to 
an  inch.  Petermmnns  Geographisehe  Miiteilungen^  JabrgaDg  1898,  Tafol  4. 
Gotha :  Justus  Perthes.    Presented  by  the  Pvhlishers. 

"I  Jojinston. 

W.  &  A.  E.  Johnston's  Map  to  illustrate  the  Chinese  Question.  Scale  1 :  9,504,000 
or  150  stat.  miles  to  an  inch.  W.  &  A.  K.  Johnston,  Edinburgh,  1898.  PrtO0  1«., 
coloured.    Presented  by  tfie  Publishers, 

Java.  Verbeek  and  Fennema. 

Goologiflche  Uebersichts-  und  Vulkan-Karte  von  Java  und  Madura.  Nach  R.  D. 
M.  Verbeek  u.  B.  Fennema.  Scale  1 :  2,250,000  or  39  6  stat.  miles  to  an  inch. 
Petermanns  Geographisehe  Mitteilungen,  Jahrgang  1898,  Tafel  3.  Gotha :  Justus 
Perthes.    Presented  by  tlie  Publisher. 

AFBIGA. 

Afriea.  Service  Oeographiqne  de  TArmee,  Parif. 

Carte  de  TAfrique.  Scale  1 :  2,000,000  or  31  1  stat.  miles  to  an  inch.  Sheets: 
7,  Ben  Ghftzi;  9,  S'*  Cruz  de  Tenerife;  55,  Pretoria;  60,  Piotermaritzburg. 
Service  geographique  de  VArm^e,  Paris.    Price  1  fr.  each  sheet. 

Qerman  East  Africa.  Kiepert  and  MoiseL 

Earte  von  Deutsch-Oslafrika.    Scale  1 :  300,000  or  4*7  stat.  miles  to  an  inch. 
Sheets:   D  III.   Ealula  (Igonda);   E  T\.  Iringa.    Berlin:  Geographisehe  Ver- 
lagshandluDg  Dietrich  Beimer  (Ernst  Yohsen).    Presented  by  the  Publishers. 
These   two    sheets  form  part  of  Kieperl^s   large  map  of  German  East  Africa. 
Sheet  D  III.,  Kalula,  includes  the  country  between  lat.  5°  80'  S.  and  7°  0'  S.,  and  long. 
32^  to  i;4°  E.     Sheet  E  IV.,  Iringa,  includes  from  lat.  7°  to  8*^  30'  S.,  and  long.  34«> 
t.o  36^  E.    Descriptive  notes,  travellers*  routes,  locations  of  tribes,  etc.,  are  given,  and 
oach  sheet  is  accompanied  by  explanatory  lelterprees. 

B  oath  Africa.  Bartholomew. 

Bartholomew's  Tourist's  Map  of  South  Africa.    Scale  1 :  2,500,000  or  39*4  stat. 

miles  to  an  inch.    J.  Bartholomew  &  Co.,  Edinburgh,  1898.    Price  Ss.,  mounted  on 

doth.  Presented  by  the  Publishers. 
This  map  is  orographically  coloured  in  five  shades,  indicating  height  from  sea-level 
%4}  above  4000  feet.  It  has  been  specially  constructed  for  the  use  of  tourists,  and  all 
x^eans  of  communication  have  been  brought  up  to  date.  It  includes  all  South  Africa 
^outh  of  22°  south  lat.  A  plan  of  the  country  in  the  neighbourhood  of  Cape  Town  is 
^iven,  as  an  inset,  on  an  enlarged  scale. 

^nnis.  Service  Oeographiqne  de  rArmeOi  Parii. 

Carte  topographique  de  la  Tunisie.  Scale  1 :  50,000  or  1*6  stat.  mile  to  an  inch. 
Sheets:  IX.,  Cape  Bon;  XVI.,  Eelibia ;  LXXXI.,  El  Djem.  Dress^,  grav^  et 
public  au  Service  geographique  de  I'Armee',  Paris.    Price  1  rf.  50  c.  each  sheet. 

AMSBIGA. 
Oanada  Johnitca. 

W.  &  A.  E.  Johnston's  Map  of  the  Elondiko  Goldfields.  Scale  1  :  2,851,200  or  45 
stat.  miles  to  an  inch.  W.  ^  A.  E.  Johnston,  Edinburgh,  1898.  Price  Is.,  coloured. 
Presented  by  the  PublisJiers. 
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GEVSBAL. 
The  World.  Aaiiwi 

Andrees  allgemiener  Handatlos,  126  Hanpt-  und  180  Nebenkarfeen  aaf  186  Kartell- 
Bciten,  nebdt  alphabetisohen  Namenverzeiohnis.     Vierte,  vollig  neubearbeitete, 
Btark  Yermehrte  Auflage,  hcrausgegeben  von  A.  Scobel.    Bielefeld  and  Leipzig:    . 
Yarlag  von  Velhagen  &  Klasing,  1898.    Part  i.    Prioe  50  pf. 
This  is  a  new  and  enlarged  edition  of  this  well-known  atlas.    When  oompleted,  It 
will  contain  126  principal  maps,  136  smaller  maps,  and  186  insets,  and  will  bo  famished 
with  an  index.     It  will  be  published  in  fifty-six  weekly  parts,  each  of  which  will  eu/t, 
sixpence.    The  present  issae  contains  maps  of  Eastern  Asia  and  the  north-east  portion 
of  the  United  States.    In  the  map  of  Eastern  Asia,  the  recent  work  of  Prince  Henri 
d'Orlcans,  in  the  region  of  the  apper  Mekong,  has  not  been  made  ase  of. 

PHOTO0BAFE8. 

India.  WadddC 

Three  photographs  of  Kinchanjangi,  and  the  neighbouring  ranges  of  Nepal,  ete., 
taken  by  Siirgcon-Major  L.  A.  Waddell.  (1)  Westward  panorama  from  Rome  or 
Semarum  pass,  ia  Nopal ;  (2)  Kang  Ija  pasp,  from  the  west ;  (H)  View  of  Kanchan- 
jangd  range,  from  Darjiling.     Pretented  hy  Surgeon-Major  L.  A.  Waddell, 

On  these  three  photographs  the  donor  has  written  notes  by  which  the  several  peila 
can  be  identified. 

Kovaya  Zemlya,  eto.  Paanoii 

An  Album  containing  fifty-nine  photographs  of  Waigats,  Dolgoi  Island,  and  Novaya 
Zemlya,  taken  by  Henry  J.  Pearson,  Esq.,  1897.  Presented  by  Henry  J.  Pear«fm, 
Esq. 

This  album,  in  addition  to  views  of  scenery,  as  will  be  seen  by  the  accompany!]^ 
list,  contains  many  photographs  that  will  be  of  interest  to  botanists  and  naturalists. 

(1)  Ship  in  floating  ice ;  (2)  Ice  in  Dolga  bay,  from  s  s.  Laura^  2-5  a.m.  on  Jul 
1897 ;  (S)  Island  in  Dolga  buy,  Waigats,  west  side ;  (4)  The  sime,  centre ;  (5) 
same,  east  bide ;  (6)  Ancient  Samoyed  holy  place,  Dolga  bay ;  (7)  Stint  lake,  2 
inland  from  Dclga  bay;  (8)  Interior  near  Dolga  bay,  Waigats;  (9)  Gape  Gre 
Waigats;  (10)  The  same,  nearer  view  ;  (U)  Ice-ground  rock  near  Cape  Greben;  (1! 
Modem  holy  place.  Gape  Matiuseln,  Waigats;  (13)  Driftwood,  Gape  Matiusela;  ( 
Shore-lark*s  nest,  Waigats;  (15)  Peregrine's  nest,  W^aigats;  (16)  The  Fame,  n 
view;  (17)  Rough-legged  buzzard,  Waigats ;  (18)  Dotteral's  nest,  Waigats ;  (19) 
necked  phalarope's  nest,  Waigats ;  (20)  Little  stint's  nest,  Dolgoi  island ;  (21)  Lii 
stint  on  nest,  Waigats ;  (22)  Bed-throated  diver's  nest,  Dolgoi  island ;  (23)  ^axifra 
Waigats;  (24)  Matricaria  inodoro,  Waigats;  (25)  Primula,  Waigats;  (26)  Veratri 
Waigats ;  (27)  Habarova ;  (28)  Old  church  at  Habarova ;  (29)  New  church  at  fla 
(30)  South-west  coast  of  Dolgoi  island;  (31)  Samoyed  grave,  Dolgoi  island;  (I 
Samoyed  grave,  Dolgoi  it»land;  (33)  Head  of  Belutcbia  bay,  Novaya  Zemlya;  (i 
Goose  Laud,  Novaya  Zemlya ;  (35)  Nameless  bay ;  (36)  Briinnich*s  guillemots,  Ni 
less  bay ;  (37)  North  coast  of  Matochkin  Shar,  near  Gairn  bay ;  (38)  Gaim  bay ; 
Sumoyed  houses  at  Gairn  bay ;  (40)  Samoyods  at  Gaim  bay ;  (41)  Novaya  Ze 
seen  from  elevation  of  2000  feet  on  Lntke  Land  across  Matochkin  Shar ;  (42) 
same:  view  of  glacier,  ship,  and  Shar;  (43)  Farassorva  river,  1^  mile  from  90^ 
Matochkin  Shar ;  (44)  Pilot*s  grave,  Bosmyssloff's  expedition,  1768 ;  (45)  Bosmyssloft' 
winter  house.  Seal  bay,  I7b8 ;  (4G)  BosmysslofTs  winter  iiouse,  Wood  cape,  1768;  (fif 
Headboard,  believed  to  be  that  over  pilot's  grave,  1768;  (48)  Belastija  bay;(ll|. 
Heap  ot  d^lrii  100  feet  high,  Bclushja  bay ;  (50)  The  same,  nearer  view;  (51)  8u0m 
aeaidify  Belushja  bay ;  (52)  Samoyed  camp  ut  mouth  of  Notschujew  river,  MatoohUKT 
Shar;  (53)  North-east  part  of  Bear  bay  glacier;  (54)  Bear  bay  glacier  on 
ancient  moraine  on  left,  river  from  upper  glacier  in  centre ;  (55)  Valley  to  noi 
Bear  bay  glacier,  with  glacier  at  its  head ;  (56)  Ibis  glacier  from  the  sea ;  (57) 
view  of  Ibis  glaoier,  showing  lateral  moraine ;  (58)  The  same,  nearer  sea ;  (59) 
glacier  from  s.a^  face  50  feet  above  water. 

NJ3.~It  wotQd  greaUy  add  to  the  value  of  the  oolleotlon  of 
graphs  which  has  been  established  in  the  Map  Boom,  if  all  the 
of  the  Society  who  have  taken  photographs  during  their  travels* 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will 
admowledged.    Should  the  donor  have  purchased  the  photograi' 
will  be  useltd  for  reiteence  if  the  name  of  the  photographer  and 
address  are  given. 
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JOURNEYS  IN  THE  SIAMESE  EAST  COAST  STATES.* 

By  H.  WARINGTON   SMYTH,  M^. 

Tns  Society  may  be  said  to  have  almost  circumnavigated  the  Malay 
peninsula,  and  to-night's  paper  is  the  completion  of  the  journey.  At 
various  dates  the  Tenasserim  provinces,  the  Siamese  west  coast  pro- 
vince8,f  and  the  Malay  states, J  which  are  now  federated  under  Great 
Britain,  have  been  described.  On  the  east  coast  Mr.  Clifford  has  given 
a  graphic  account  of  Pahang,  Tringkanu,  and  Eelantan ;  §  and  Prof. 
Henry  Louis  has  ably  treated  of  the  group  of  small  states  immediately 
to  the  north,  which,  before  the  Siamese  occupation,  formed  the  once 
famous  state  of  Patani.|| 

In  the  summer  of  1896  I  had  occasion  to  visit  officially  for  the 
Siamese  Government  the  chief  tin-producing  states  on  the  east  coast 
north  of  Singora. 

Nearly  the  whole  of  the  trade  of  these  600  miles  of  coast  is  carried 
on  by  junks ;  during  the  finer  months,  however,  two  small  native-run 
steamboats  visit  some  of  the  more  important  places.  It  was  impossible 
to  make  their  sailings  fit  in  with  the  work  before  us,  and,  as  the  Govern- 
ment had  not  any  vessel  to  place  at  our  disposal,  I  hired  a  sailing-boat 
about  36  feet  long,  and  fitted  her  out  for  the  voyage.  She  had  been 
originally  built  as  a  steam-launch,  and  consequently  want  of  beam 
-was  her  worst  feature.  At  first  she  leaked  like  a  basket,  but  by  careful 
caulking  we  reduced  the  incoming  of  water  to  about  eight  buckets  per 
diem  in  smooth  sea.  Of  course  we  made  much  more  in  bad  weather — 
that  was  generally.     She  was  rigged  with  the  China  lug-sails  of  the 

*  Paper  read  at  the  Boyal  Geographical  Society,  January  17,  1898.    Map,  p.  580. 
t  Geographical  Joumaly  vol.  vi,  Nos.  5,  6.  X  Proceedings  R.O.S.,  vol.  iv.  No.  7. 

§  Geographical  Journal,  voL  ix.  No.  1.  [j  Ibid.,  vol.  iv.  No.  3. 

No.  v.— May,  1898.]  .2k 
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pattern  usual  in  thoBe  aeos — and  very  handy  they  are  with  a  native 
crew,  eBpecially  for  guiok  reefing  in  the  heavy  Bqnalls  of  the  aoath- 
west  monsoon,  which  we  continnally  experienoed.  My  companiooB 
were  Nai  Suk,  the  cheerful  comrade  of  so  many  other  joumeys,  and  my 
two  Bervants  and  two  boatmen — all  Siamese.  They  wore  amateurs  at 
sea-work,  but  in  (en  days'  time  they  were  as  smart  a  crew  as  one  could 
wish  to  see,  for  the  Siamese  are  watermen  from  their  cradle. 

We  left  Bangkok  on  June  23,  in  the  height  of  the  monsoon.  We 
were  thrashing  steadily  to  windward  for  a  fortnight  t^inst  a  strong 
northerly  current  and  often  a  heavy  sea,  which  necessitated  my  htang 
at  the  helm  on  one  ocoasion  otf  Sam  Boi  Tawt-for  thirty-six  hours  at  a 


stretch.  The  ship  was  as  wet  below  as  on  deck.  The  native  crall  did 
not  like  it,  and  were  all  in  the  little  harbour  along  the  coast,  and  it  was 
only  later  on,  when  the  weather  fined  np  a  bit,  that  we  had  company 
with  U8.  If  the  weather  is  not  fair,  the  native  mind  cannot  see  why 
any  man  should  be  i^o  childtBh  as  to  defy  the  decrees  of  fate  by  banging 
about  out8i<le,  when  ho  might  be  lying  snugly  at  anchor,  smoking. 

The  coast  as  far  as  Champawn  is  characterized  by  a  number  of  wide 
bays  stretching  their  spotless  saiid'heaohcs  in  scarcely  perceptible  curves 
to  the  horizon.  Behind  lies  the  sombre  ever-piping  jungle,  relieved 
here  and  there  by  some  jaggary  or  cocoanut  palms,  and  an  occasional 
cottage  roof.  Detacheil  masses  of  limestone  occur  at  intervals  on 
steep-sided  islands  or  high-peaked  promontories,  their  serrated  ridgee, 
sometimes  2000  feet  in  beij^ht,  forming  conspicuous  landmarks  to  the 
seafaring  people  using  the  galf,  and  affording  here  and  there  goo<i 
harbours  fijr  small  cratt.  In  the  intense  clearness  of  the  early  momiDg 
atmospheres,  we  used  to  see   Sam    Hoi  Yawt  like  a  distant  island  45 
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miles  off.     This  headland  is  the  noblest  of  all,  and  dominates  the  golf 
like  a  huge  cathedral — and  aptly  is  it  named  the  three  hundred  peaks. 

The  relations  of  these  various  rock-masses  to  one  another  have  been 
long  ago  lucidly  set  forth  by  Siamese  geologists,  and,  what  in  geological 
matters  is  more  remarkable,  all  the  authorities  are  unanimously  agreed 
upon  the  subject.  It  appears  that  one  Mong  Lai  and  his  wife  once 
inhabited  the  neighbourhood  (they  were  giants),  and  each  promised 
their  daughter  in  marriage,  unknown  to  the  other,  to  a  different  suitor. 
At  last  the  day  of  the  nuptials  arrived,  and  Chao  Lai  and  the  Lord  of 
Muang  Chin  *  both  arrived  to  clain^  the  bride.  When  the  horrified 
father  found  how  matters  stood — having  a  regard  for  the  value  of  a 
promise  which  is  not  too  common  in  the  East — ^he  cut  his  daughter  in 
half,  that  neither  suitor  should  be  disappointed.  Chao  Lai,  in  the  mean 
time,  on  finding  that  he  had  a  rival,  committed  suicide,  and  the  peak 
of  Chaolai  is  the  remains  of  his  body.  The  unfortunate  bride  is  to  be 
found  in  the  islands  off  Sam  Koi  Yawt,  the  peaks  of  which  are  the 
remains  of  the  gifts  which  were  to  be  made  to  the  holy  man  who  was 
to  solemnize  the  wedding;  while  Kaw  Chang  and  Kaw  Kong, on  the 
east  side  of  the  ^ulf,  are  the  elephant  and  buffalo  cart  in  which 
the  presents  were  brought. f 

Liland  the  densely  wooded  granites  of  the  main  ridge,  forming 
the  divide  between  Siam  and  Tenasserim,  tower  up  into  the  monsoon 
clouds.  At  no  point  are  they  very  distant  from  the  coast-line,  and 
the  streams  which  drain  their  eastern  slopes  are  but  short  and  rapid 
mountain  torrents. 

The  shoulders  of  the  hills  in  places  jostle  the  north  and  south  trail 
out  on  to  the  beach,  and  the  land  wind  comes  off  them  laden  with  jungle 
fever.  Except  behind  the  bolder  headlands,  there  is  scarcely  any  flat 
land  available  for  padi  culture.  Between  the  rich  plain  of  Petchaburi  and 
•  that  of  Champawn,  there  is  not  more  than  one  acre  of  cultivation  to 
every  square  mile  of  forest.  The  villages  are  few  and  the  population 
small.  A  group  of  houses  generally  nestles  under  each  of  the  great 
headlands,  and  the  people  are  mostly  fishermen,  who  do  a  little 
gardening,  and  take  an  occasional  cargo  of  jungle  produce  (rattans, 
horns,  buffalo-skins,  etc.)  to  Champawn,  Petchaburi,  or  Bangkok.  In  the 
four  provinces  of  Pran,  Kuwi,  Bangtapan,  and  Patiyu  there  are  about 
6000  people. 

From  Champawn  southwards,  a  new  phase  of  scenery  is  entered  on. 
The  great  axial  range  retreats  further  westward,  and  the  country  is 
more  productive  and  more  populous.  The  low  hills  of  the  coast-line 
are  comparatively  bare  of  heavy  timber,  thanks  to  the  heavy  gales 
and  the  ever-advancing  jungle  fires.     The  people  assume  the  distinctive 


*  China. 

t  All  these  stories  beur  striking  evidence  of  the  constant  communication  in  early 
days  between  Indo-Chinu  and  China. 

2  K  2 
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peninsulftr  type,  Malay  influences  become  observable,  and  the  naBfil 
tirang  and  other  pecnliarities  of  dialect  which  had  puzzled  ob  so  often 
on  the  wast  coast  is  very  prominent. 

As  a  rule,  during  the  south-west  monsoon  the  native  sailing-boats 
rely  on  getting  the  wind  somewhat  offshore  during  the  night — west  or 
even  north-west  in  direction.  With  this  they  male  a  long  board  sea- 
ward. Between  9  a.m.  and  noon  they  have  a  good  ofGug,  and  aa  the 
wind  generally  shifts  south  or  south-east  daring  the  day,  for  some  hoars 
they  make  a  long  leg  down  the  coast  on  the  other  tack.  Such  a  long 
spell  of  southerly  winds  and  rongh  weather  as  we  experienced  only 
occurs  now  and  then,  and  the  majority  of  the  boats  let  it  blow  over, 
lying  patiently  in  some  snug  oove  until  it  is  finished. 

Lahosuak. — We  anchored  in  the  roads  off  Langsuan,  inside  the 
dangerous  ooral  ridges  which  make  the  place  so  unpopular  with  seamen. 
Aa  we  should  now  have  to  leave  the  boat  for  some  time,  the  first  thing 


was  to  get  her  into  the  river  out  of  the  exposed  anchorage.  Owing  to 
the  heavy  rains,  there  was  a  4-knot  current  coming  out  of  the  river  across 
the  bar,  where  there  is  only  6  feet  at  high  water  in  the  channel.  We  had 
to  get  in  at  night,  when  the  wind  was  dead  ahead,  and  the  marks  were 
completely  hidden.  Fortunately,  a  small  junk  went  in  at  the  same  time, 
and  we  let  her  lead  the  way.  As  she  had  a  Chinese  crew,  reiuforoed  by 
some  friends  from  the  lihorG  to  assist  in  sweeping  and  quanting  her  in, 
she  made  an  admirable  pilot.  Not  only  did  every  man  shout  continnonsly 
at  the  top  of  his  voice,  but  great  fiares  were  continually  made  on  the 
pcop  by  the  ignition  of  prayer-papers,  burnt  to  propitiate  the  devil  that 
was  in  that  current.  For  onoe  we  thought  there  was  some  reason  in 
Chinese  superstitions.  Several  times  the  rush  of  water  bore  them  away 
on  to  the  shallow  banks  to  the  north  of  the  channel,  and  the  chorus 
ended  in  a  melancholy  howl,  followed  by  a  comic  silence  that  made  us 
all  laugh.  It  neoessitated  two  hours'  ceaseless  work  at  the  quants  and 
sweeps,  and  four  or  five  snccessive  attempts  to  get  a  distance  of  scarcely 
400  yards  to  deep  water  inside. 

Next  day  we  equipped  the  skiff  with  a  week's  stoios,  and  started 
up-river  for  the  muoni;,  or  raja's  residence,  leaving  two  bands  m  board. 
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Langsuan  Kterally  meaua  "  the  lower  garden  "^the  garden  of  Lower 
Siant,  ae  one  may  say — and  the  dense  foliage  along  the  river-banks,  and 
the  cold  air  laden  with  the  scent  of  fruit  which  came  off  to  ub,  showed 
how  applicable  ia  the  name. 

The  muang  lies  about  four  hours'  pull  up-nTer  from  the  sea.  It 
was  thus,  like  most  of  the  ntuangs  on  the  coast,  well  out  of  reach  of  the 
piratical  junks  which  even  twenty  years  ago  were  none  too  rare.  If  yon 
know  Henley  reach,  and  indue  it  by  the  aid  of  your  imagination  with  a 
rapid  turbid  current,  and  bold  forest-clad  hills  along  its  bunks,  you  wUl 
have  a  very  fair  idea  of  the  scenery  of  the  river.  The  town  consists  of 
a  street  of  the  wide-roofed,  low-walled  shanties  affected  by  the  Chiueee 
in  the  peninsula,  and  some  scattered  houses  of  the  nsual  Siamese  type 
nestling  under  the  dense  duriau  orchards  and  palm  plantations  about 
the  valley. 


The  governor's  residence  is  a  two-storied  brick  bungalow,  not  unlike 
a  country  house  at  home.  In  the  oompouiid  lived  the  usual  assortment 
of  womenfolk,  slaves,  police  and  criminals,  pigs  and  pariahs,  and  a  herd 
of  half-wild  ponies,  who  galloped  out  at  daybreak  to  the  jungle  and 
galloped  back  at  nightfall — to  which  we  four  were  now  added.  We  were 
given  a  couple  of  rooms  in  a  house  tenanted  by  a  score  of  youngsters 
being  trained  to  perform  in  the  raja's  private  theatre.  Their  whole 
Bouls  were  wrapt  up  in  the  music,  the  repartee,  and  the  attitudinizing 
necessary  for  the  performanoes.  They  pounced  upon  ns  and  our 
belongings  like  a  swarm  of  £ies,  but  their  insatiable  curiosity  did  not 
prevent  their  dinning  theatrical  "  shop "  into  our  ears  by  the  hour 
together.  Fortunately  they  rehearsed  at  night-time,  and  at  some  con- 
siderable distance,  and  from  sunset  to  dawn  one  might  catch  the  notes 
of  a  melancholy  air  floating  through  the  mists,  or  the  crash  of  a  stirring 
Malay  chorus. 

The  raja  is  a  Chinaman,  brother  to  the  enlightened  and  snocessful 
rulers  of  Kenawng  and  Trang  upon  the  west  coast,  whose  work  has  been 
already,  touched  upon  before  this  Society.      He  farms  the  state  from  the 
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Government  for  a  given  yearly  sum.     This  is  an  old-fashioned  Indo- 
Chinese  method  which  has  not  always  worked  badly. 

Langsnan  is  said  to  have  a  population  of  about  sixteen  thousand  all 
told,  of  whom  the  greater  part  are  Siamese,  with  a  few  Chinese  and 
Malays.  The  state  has  been  generally  ignored  altogether  in  maps.  Its 
southern  boundary  lies  a  few  miles  south  of  the  Muang,  and  the  northern 
is  formed  by  Klong  Wisai,  a  stream  emptying  into  Sawi  bay,  at  the  north- 
west comer ;  the  northern  end  of  the  bay  thus  belongs  to  Champawn. 
On  the  south  there  is  a  considerable  fishing  population,  largely  Chinese, 
and  in  the  bay  itself  their  fish-traps,  or  jx>,  may  be  seen  scattered  about 
its  shallow  waters.  Southward  there  are  few  villages  until  Langsuan 
bay  is  reached,  where  again  the  po  are  conspicuous  inside  the  reefs. 
At  the  time  of  our  visit  the  fishery  had  been  very  unsuccessful,  and  the 
fish-bins,  the  salting-pits,  and  drying-stages  were  all  empty,  and  a  dozen 
rue  chalom,  the  Chinese  trading-boats,  lay  in  the  river  waiting  dis- 
consolately for  a  cargo,  while  fresh  arrivals  came  every  day,  unable  to 
get  freight  at  Pran  Sawi  or  Champawn,  and,  for  want  of  communication, 
ignorant  of  the  state  of  afiairs  at  Langsuan.  Each  po  costs  over  £60,*  and 
the  upkeep  of  boat  and  crew  is  over  £50  f  a  year.  In  Champawn  bay 
there  were  more  than  sixty,  for  it  is  a  favourite  place  for  the  pla  iu,  the 
little  herring-like  fish  for  which  they  were  all  waiting ;  and  in  Langsuan 
there  were  another  score  of  these  traps,  but  not  a  fish  in  any  of  them. 
So  no  wonder  the  people  were  looking  gloomy. 

It  is  a  curious,  and,  so  far  as  I  know,  unexplained,  fact  that  the  pla  h$ 
is  never  caught  south  of  Langsuan,  although  Bandon  bight  and  other 
shallow  water  expanses  in  that  direction  seem  to  be  exactly  suited  to 
them,   during   the   prevalence  of  the  south-west  monsoon.      A  great 
number  of  large  skate  and  shark  are  caught  in  seines  along  the  beach. 
The  tin-mines  of  the  state  are  chiefly  situated  along  the  edge  of  the 
granites  of  the  main  range  which  form  the  boundary  between  Langsuan 
and  its  eastern   neighbour  Benawng.     The  tin  is  all  transported  by 
elephant  from  the  various  mines   to   the  river,  and  is  then  brought 
down  in  dug-out  canoes.     The  mines  are  worked  on  the  two  systems 
known  as  mueng  hra  and  mueng  «a,  which  have  been  already  described 
before  the  Society ;  but  the  latter,  which  are  the  ordinary  open  cast 
alluvial  stream  works,  have  been  mostly  worked  out,  and  the  greater 
part  of  the  tin  now  comes  from  the  mueng  hra,  or  hill  workings.     The 
mining  is,  however,  carried  on  in  the  same  promiscuous  manner  as  used 
to  be  the  case  with  the  old  Cornish  streamers.     The  Langsuan  people, 
like  the  old  men  of  Cornwall,  are  fishermen,  husbandmen,  and  miners 
by  turn,  as  the  fancy  takes  them,  or  the  season  of  the  year  suggests. 
When  overtaken  by  a  fit  of  industry,  which  is  rare,  or  constrained  by 
their  own  improvidence,  which  is  more  frequent,  they  go  to  the  raja 


•  Ticals  lOCKK  t  Ticata  800. 
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and  obtain  an  advance  of  money,  which  is  then  worked  off  by  them  in 
tin-streaming,  the  ore  being  sent  down  to  the  raja  at  a  price  previously 
agreed  upon  between  them.  The  output  of  tin  per  montb,  or  even  per 
year,  depending  as  it  does  on  the  amount  of  rainfall,  the  state  of  the 
communications,  the  prevalence  of  fever,  and  the  labour  of  the  people, 
who  are  probably  the  least  industrious  on  the  face  of  the  Earth,  is  at 
best  a  fluctuating  quantity.  In  a  good  year  it  probably  amounts  to  700 
pikuls,  or  over  40  tons,  and  in  a  bad  year  to  less. 

Besides  fish  and  tin,  Langsuan  produces  large  quantities  of  the 
various  kinds  of  fruit  which  are  common  to  most  Malayan  states — the 
durian,  the  fame  of  which  you  have  doubtless  heard,  the  invaluable 
papaya,  the  mangostin,  mango,  orange,  jack-fruit,  melon,  banana,  and 
many  others.  But  the  moist  climate  has  some  disadvantages,  and  the 
people  at  the  mines,  especially  the  unfortunate  Chinese,  were  all  soaked 
in  malaria,  and  were  suffering  from  abnormally  congested  spleens  and 
livers.  Surer  death-traps  than  many  of  these  places,  sunk  deep  in  the 
damp  forest  gloom,  it  would  be  impossible  to  find.  Ticks,  leeches,  and 
blood-sucking  flies,  in  countless  numbers  and  of  unequalled  voracity,  also 
conspire  to  vary  the  monotony  of  life. 

There  lives  in  the  dense  jungle  a  peculiar  plant  known  to  botanists,* 
but  possibly  not  known  to  you,  which  is  called  by  the  Siamese  kalang- 
ton  chang,  and  which  sets  up  great  irritation  in  the  skin  of  any  person 
coming  into  contact  with  it.  It  has  a  large  broad  leaf,  and  the  Siamese 
declare,  after  being  badly  stung  by  it,  the  only  remedy  is  the  heat  of  a 
fire;  to  bathe  in  a  stream,  which  is; the  natural  impulse,  is  considered 
absolutely  fatal.  A  spot  on  the  Kra-Champawn  trail  is  known  as 
Burma-taij  from  the  fact  that  a  party  of  Burmese,  coming  across  to 
harry  their  neighbours  in  the  old  fighting  days,  are  said  to  have  got 
into  a  thick  growth  of  this  plant,  and  to  have  bathed  in  the  stream  to 
allay  the  agony,  with  the  result  that  they  all  died  there.  A  second 
species, t  called  aamkao,  is  supposed  to  be  not  so  violent  in  its  effect.  We 
met  the  plant  in  many  parts  of  the  country,  and  our  mahouts  con- 
stantly warned  us  to  beware  of  it  as  we  brushed  through  the  jungle. 

The  amount  of  padi  grown  in  the  state  is,  owing  to  the  general 
absence  of  land  suitable  to  it,  insufficient  for  the  population,  and  rice 
therefore  forms  the  principal  import,  other  articles  imported  being 
opium,  and  piece  goods  in  small  quantities. 

On  returning  to  the  boat,  some  of  us  succumbed  to  the  old  enemy, 
fever,  as  a  result  of  the  drenohings  from  the  rains  which  we  had 
experienced  inland,  and  the  boat  resumed  the  hospital-like  aspect  with 
which  we  used  to  be  so  familiar  on  the  Me  Kawng. 

Our  next  destination  was  Chaiya,  a  day's  sail   to  the  southward 


*  The  fever  or  deTll  nettle,  Urtica  erenulata. 
t  Urtica  heterophylla. 
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The  coast  is  a  low  sandy  one,  with  a  few  grand  limestone  outcrops,  and 
a  fringe  of  wicked  coral  reefs  some  distance  off  it.  Inland  the  big 
forest  trees  stand  gaunt  and  dead,  waving  their  bare  arms  over  the 
dreary  creeks  and  backwaters,  which  form  the  highways  of  the  Malay 
fishermen. 

ApproachiDg  the  Bandon  bight  about  ten  at  night,  we  were  pre- 
paring to  anchor  close  in  under  Lem  Sai,  when  the  suddenly  shoaling 
water  compelled  us  to  run  out  from  the  land.  In  so  doing  we  suddenly 
grounded  on  hard  sand.  Fortunately  the  wind  was  westerly  and  the 
water  smooth,  but  all  attempts  to  get  off  were  unavailing,  as  the  tide 
was  falling.  Lem  Sai  bore  W.  5°  S.  2  miles  from  us,  and  there  was 
a  wide  channel  between  us  and  the  point.  The  banks  lay  off  half 
a  mile  further  to  the  east-south-east  in  three  ridges  of  hard  sand. 
Though  not  marked  on  the  chart,  they  may  prove  very  dangerous  to 
vessels  n^aking  the  bight  from  the  north.  We  ascertained  subsequently 
that  all  the  banks  on  the  coast  undergo  some  considerable  change  every 
north-east  monsoon  season.  During  the  four  months  from  November 
to  February,  when  it  is  at  its  height,  a  heavy  sea  runs  perpetually  on 
the  coast,  and  the  water  is  piled  up  along  it,  so  that  the  depth  on  banks 
and  the  bars  of  the  rivers  is  temporarily  increased.  The  deposition  of 
material,  however,  goes  on  with  constant  regularity,  and  further  south 
has  wrought  remarkable  changes  in  the  configuration  of  the  coast. 
Fortunately  the  wind  remained  light,  and  blew  directly  off  shore.  In 
the  afternoon  we  got  off  with  the  flood-tide,*  just  as  the  wind  began  to 
freshen  up  from  the  south-west. 

The  charts  of  the  Bandon  bight  show  it  to  be  a  vast  shallow  expanse, 
with  scarcely  more  than  2  foet  of  water  at  low  water.  We  had,  how- 
ever, been  informed  that  a  channel  exists  by  which  Chaiya  may  be 
approached,  and  that  the  governor  had  placed  marks  along  its  southern 
edge.  We  picked  up  the  outer  one  with  some  difficulty,  and  beat  up 
against  half  a  gale  of  wind.  We  found  the  channel  to  run  north-east 
and  south-west,  and  to  be  from  300  to  400  yards  wide,  and  we  found 
1^  fathom  of  water  on  the  outer  edge  at  low  water,  rapidly  deepening 
to  3,  4,  5,  and  finally  6  fathoms.  The  anchorage  is  off  a  sandbank, 
which  makes  a  splendid  mark  in  all  weathers,  appearing  of  dazzling 
white  colour,  even  at  a  distance  of  6  or  7  miles ;  the  mirage  often  makes 
it  visible  at  a  greater  distance  than  otherwise  would  be  possible.  From 
here  the  entrance  to  Chaiya,  or  Pumriung,  as  it  is  locally  known — the 
Pumring  of  Crawfurd— lies  about  2  miles  N.  23°  W.  There  is  10  feet 
over  the  fiats  in  the  channel  at  high  water,  and  2^  fathoms  inside  the 


*  In  the  Gulf  of  Siam,  as  in  the  Gulf  of  Tongkin,  for  the  most  part  of  the  month 
the  two  diurnal  tides  are  unequal,  the  inferior  tide  disappearing  for  some  days  almoBt 
entirely,  with  the  result  tliat  until  the  new  tide  is  born  there  i£  only  one  tide-waye  in 
the  twenty-four  hours. 
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river,  where  a  vessel  may  lie  protected  from  all  winds.  It,  however,  took 
lis  a  whole  day  to  get  iu,  as  we  had  to  BOiiud  and  survey  the  cliannel  first 
of  all,  whioh  involved  many  honrs'  work  in  the  skilf,  and  the  sea  on  the 
flats  when  it  is  blowing  hard  is  not  in  favour  of  taking  bearings  from 
a  small  boat. 

The  scenery  of  tho  bight  is  quite  peculiar.  At  low  water  immense 
tracts  of  mud  &nd  sand  are  laid  bare,  for  the  edification  of  flocks  o( 
pelican,  cormorants,  and  herons.  Aa  the  tide  comes  in,  the  whole 
becomes  a  boiling  mass  of  foam,  and  an  nneasy  little  sea  gets  up,  with  a 
short,  iiucomfortable  motion.  The  birds  betake  themselves  to  the  far-off 
shores,  and  a  few  boats  come  out  and  out  across  from  creek  to  creek. 
As  the  water  falls  again  it  becomes  smoother,  and  long  fishing-canoee 


come  out,  their  Malay  crews  wading  with  their  seine  nets  along  the 
sands.  Far  to  the  southward  dense  masses  of  va{)Our  condense  about 
the  summits  of  the  Lakawn  range,  at  a  height  of  from  5000  to  6000  feet 
above  the  sea. 

Chaiya. — The  muang  lies  a  few  hundred  yards  up  a  small  oreek 
-west  of  the  main  stream,  and  we  lay  off  the  governor's  landing,  where 
stacks  of  firewood,  boat-building  and  fishing  sheds,  rows  of  palms,  neat 
paths,  and  charming  grass-plots  showed  by  their  unusual  tidiness  that 
the  governor  must  be  no  ordinary  one.  Praya  Chaiya  was  away,  but 
it  was  characteristic  of  him  that,  hearing  of  our  arrival,  he  came  across 
the  Bandon  flats  in  the  most  violent  weather,  and  arrived  unexpectedly 
with  a  couple  of  men  late  one  night.  A  more  excellent  companion  or 
a,  kinder-hearted  friend  I  never  met  among  the  Siamese.  He  had  a  fund 
of  information  on  the  natural  history,  meteorology,  and  every  subject 
connected  with  his  charge ;  he  had  decided  notions  of  the  valae  of  oleon- 
linese  in  a  town,  and  was  a  wise  and  energetic  ruler,  with  m  remedy  or 
sensible  ex]>eriment  for  every  evil;  and  he  was  a  keen  yachtsman  and 
a  shrewd  man  of  business.   For  many  years  he  boa  bees  the  leasee  of  the 
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birds'-nest  farm  from  the  Goyernment,  and  no  industry  is  more  fall  of 
excitement  and  adventure. 

The  edible  bird's  nest  is  formed  by  a  swiftlet,  known  as  Peale's 
swiftlet  (CoUocalia  spodiopygia) ;  Horsfield's  swiftlet  ((7.  lichi)y  C,  escu- 
lenta,  and  Hirundinapas  Indicua  have  also  been  credited  with  being  the 
avchitects  of  these  nests. 

The  birds  build  in  great  numbers  on  the  precipices  and  in  the 
cayems  of  the  steep  islands  of  the  limestone  series  which  form  one  of 
the  characteristics  of  the  gulf,  and  fragments  of  which  occur  at  Mergui, 
on  the  west  coast,  in  the  Malay  archipelago,  and  in  Tongkin.  Each  of 
the  islands  under  Praya  Chaiya  has  a  guard  of  men  upon  it,  living  in 
small  cottages  high  up  in  some  nook  of  the  limestone  rock,  like  a 
Norwegian  hut,  or  down  on  the  spotless  sand  of  the  single  little  coye, 
beneath  a  palm  or  two.  The  collecting  of  the  nests  is  effected  by  these 
men  three  times  in  the  year :  in  the  hot  season,  and  at  the  beginning 
and  end  of  the  rains.  Great  care  has  to  bo  exercised  that  the  nests 
should  be  taken  at  the  moment  when  the  birds  have  just  finished 
building,  and  before  any  eggs  are  laid,  for  if  this  has  happened  the 
birds  are  said  not  to  build  again. 

The  collection  of  the  nests  is  risky,  owing  to  their  inaccessibility, 
but  it  is  profitable,  owing  to  the  high  prices  they  fetch,*  and  not  a  little 
poaching  is  indulged  in  by  the  crews  of  the  boats  navigating  the  gulf. 
The  consequence  of  this  is  that  the  guards  are  all  armed,  and  open  fire 
on  any  boat  they  see  approachiDg  their  island  nearer  than  100  yards 
without  further  explanation  being  needed ;  and  many  a  boat  blown  off 
the  land,  and  sorely  in  need  of  shelter  or  fresh  water,  has  to  shear 
off  again  with  a  little  extra  ballast  on  board  in  the  shape  of  buckshot  or 
snider  bullets. 

The  annual  rent  paid  to  the  Government  by  the  nest-farmer  is  oyer 
£2000,  and  tlie  upkeep  of  the  fleet  of  guard-boats  costs  over  £1000 
a  year. 

In  Leale's  time  (1827)  the  population  of  the  province  was  put  at 
19,000.  It  is  now  about  43,000,  of  whom  nearly  half  are  Malays,  who 
retain  their  customs  and  a  smattering  of  their  religion,  but  have  entirely 
lost  their  language.  The  Siamese  still  call  them  Pueh  McUayu^  but,  except 
in  the  build  of  their  long  low  boats  and  their  dislike  of  pork,  they  have 
few  of  the  characteristics  of  their  ancestors.  They  live  in  separate 
communities  about  the  coast,  and  the  men  do  the  fishing  and  the  women 
the  weaving,  the  looms  being  beneath  the  houses,  as  in  the  Lao  states* 
There  are  also  a  few  hundred  of  the  aboriginal  negrito  tribes  inhabit- 
ing the  dense  forests  inland.  Praya  Chaiya  has  done  his  best  to  over- 
come their  extreme  timidity  by  kind  treatment,  and  has  prevailed  upon 
them  to  come  in  occasionally  to  the  town  to  barter.     Like  many  of  the 


♦  About  50«.  a  pound  for  white,  and  25f.  to  30«.  for  the  inferior  or  red-oolouied  neste. 
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Ea  tribes  of  the  North  Lao  states,  tbej  wear  little  clothing,  and  suffer 
greatly  from  skin  diseases,  owing  largely,  doubtless,  to  poverty  of  diet. 
Cholera  and  Chinamen  are  almost  unknown  in  Chaiya,  one  of  the  few 
places  where  these  plagues  are  absent. 

The  province  suffers  from  want  of  navigable  streams,  and  neither 
tin  nor  timber  can  at  present  be  broaght  out  at  a  price  which  will  pay, 
the  experiments  made  by  the  governor  with  elephant  transport  having 
so  far  ended  in  dead  loss. 

During  our  stay  at  Chaiya,  where  we  were  obliged  to  wait  some  time 
to  recover  our  sick  men,  I  overheard  a  rather  interesting  oonversation 
among  the  people  who  came  round  in  the  evening  to  see  and  talk  to  us. 
They  were  discussing  among  themselves  these  English,  and  comparing 
them  to  the  French  and  Germans.  They  concluded  that  we  were  the 
worst  drunkards,  but  the  best  traders  of  them  all.  One  fellow  drew  a 
series  of  rough  plans  in  the  dust,  and  pointed  out  how  shrewd  was  our 
occupation  of  such  points  as  Gibraltar,  Malta,  Aden,  Singapore,  and 
Hongkong.  He  dilated  on  the  greatness  of  India,  and  he  questioned  the 
wisdom  of  allowing  France  a  free  hand  in  Madagascar,  on  the  flank  of 
South  Africa.  His  knowledge  of  the  colonizing  enterprises  in  which 
the  European  powers  were  engaged  in  various  parts  of  the  world,  and  the 
success  they  have  met  with,  was  most  remarkable,  and  I  asked  him  next 
day  where  he  got  his  information,  for  he  was  a  mere  peasant,  and  had 
hardly  ever  been  outside  the  province.  **  Oh,"  said  he,  **  I  found  an  old 
book  of  maps  at  Chao  Kun's  (the  governor's),  and  learnt  from  that ;  "  and 
he  had  actuaUy  taught  himself  to  read  English  from  an  atlap.  "Oh 
yes,"  remarked  Nai  Suk,  who  was  listening,  '*  geography  teaches  every 
kind  of  knowledge."  I  did  not,  of  course,  tell  them  what  struggles  the 
President  and  Council  of  this  Society  have  had  to  |>ersuade  educational 
bodies  in  this  country  of  the  same  fact ;  their  respect  for  our  education 
would  have  received  too  severe  a  shock. 

Bandon. — Bandon,  the  next  province  southward  across  the  bight, 
was  long  a  part  of  the  powerful  state  of  Lakawn,  but  for  very  sound 
reasons  the  Siamese  Government  has,  for  administrative  purposes,  restored 
it  to  complete  independence  of  that  state,  in  the  same  manner  as  on  the 
west  coast  it  has  removed  several  small  districts  from  its  rule. 

The  population  numbers  about  half  that  of  Chaiya,  and  is  composed 
for  the  most  part  of  Chinese  from  Hainan,  Hokien,  and  other  places, 
many  of  them  imported  direct  by  junk.  They  are  engaged  in  exporting 
jungle  produce,  such  as  rattans^  skins,  and  horns,  and  quite  a  fleet  of 
junks  sail  out  of  Bandon  in  this  trade.  Although,  owing  to  the  shallows, 
the  Bandon  river  is  difficult  of  access  for  vessels  drawing  more  than  G 
feet,  the  river  itself  forms  a  magnificent  waterway,  which  should  play  a 
great  part  in  the  future  development  of  the  country.  Looking  at  the 
map,  you  will  see  that  the  main  axial  range  of  the  peninsula,  which 
<X)mes  down  from  the  Shan  states,  is  at  this  point  very  far  over  to  the 
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west,  and  is  dwindling  to  a  comparatively  insignificant  altitude,  until  it 
disappears  at  the  southern  end  of  Junk  Ceylon,  or  Puket  island.  In  the 
mean  time,  a  fresh,  almost  x)arallel  ridge  of  granite  begins  to  appear  in 
the  islands  of  Kaw  Fungunn  and  Raw  Samui  to  the  eastward,  and  is  con- 
tinued southward  by  the  Lakawn  range,  which  henceforward  becomes 
the  backbone  of  the  peninsula.  It  is  the  whole  of  the  intervening  space 
between  these  two  ranges,  constituting  Bandon  and  a  large  part  of 
Lakawn,  which  the  Bandon  river  drains  to  the  sea.  Of  the  two  main 
branches  of  the  river,  the  right  or  eastern  takes  its  rise  within  oompara- 
tively  few  miles  of  the  Bay  of  Bengal,  where  the  watershed  is  so  low 
that  it  is  stated  by  the  people  a  four-cAau,  or  four-oar,  boat  can  be  taken 
right  across  with  a  very  short  portage  to  the  upper  waters  of  the  Trang 
river,  the  total  distance  to  Trang  being  170  miles.  Certain  it  is  that 
the  old  trans-peninsula  route,  mentioned  by  Crawfurd  and  others,  lay 
across  the  watershed  from  Pang  Nga*  and  the  Paklao  stream  to  the 
Bandon,  and  down  to  Punpin,  which  is  on  a  creek  on  the  borders  of 
Chaiya  and  Bandon,  and  a  favourite  residence  {for  the  governor,  who  is 
from  there  able  to  direct  affairs  in  both  provinces. 

On  leaving  Chaiya,  strong  winds  carried  us  to  the  passage  between 
the  archipelago  and  the  northern  termination  of  the  Lakawn  range  on 
the  mainland.  There  are  two  quite  distinct  groups  of  islands,  the  western 
or  Angtawng  group  being  a  continuation  of  the  distorted  limestone 
outcrops  on  the  flanks  of  the  granites ;  and  the  eastern,  comprising  the 
important  islands  of  Kaw  Samui  and  Kaw  Pungunn,  being  the  true 
extension  of  the  granites  of  the  Lakawn  range.  The  western  group 
being  the  breeding-place  of  large  numbers  of  swiftlets,  comes  under  the 
nest-farmer.  Kaw  Pungunn  belongs  to  Chaiya,  Kaw  Samui  to  Lakawn. 
The  former  is  inhabited  by  Siamese  fishermcD,  and  has  in  its  day  pro- 
duced a  little  gold  and  tin.  The  latter  is  inhabited  by  some  hundred 
Chinese,  who  cultivate  the  coconut  palm  and  rear  large  numbers  of  pig 
and  buffalo.  The  trade  of  the  island  is  entirely  in  the  hands  of  the 
Bandon  junks.  There  is  some  tin  in  the  hills,  but,  owing  to  lack  of 
sufficient  water-sui)ply,  it  has  not  been  worked  with  success.  The  ranges 
cut  the  island  effectually  in  two,  running  from  the  north-west  comer  to 
the  south-east  at  a  mean  elevation  of  about  2000  feet,  and  are  clothed 
with  dense  forest,  which  render  communication  between  the  two  coasts 
impossible  except  at  one  or  two  points,  and  consequently  the  villagers 
generally  communicate  along  the  coast  It  is  curious  that  fever  is  very 
prevalent,  and  cholera  by  no  means  rare. 

Under  the  lee  of  the  Lakawn  range  we  had  calms  and  light  airs  and 
squalls.  When  nearing  Lakawn  bight  we  stood  out  to  sea,  to  clear  the 
shoals  off  Lem  Kolam  Puk.  We  were  now  among  completely  new 
surroundings ;  the  rua  pet  and  rua  chalom  of  Siamese  waters  were  no 


*  The  Phoonga  of  some  authors. 
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longer  to  be  seen,  and  the  long  low  Malay  types  of  craft  became  common. 
The  banks  off  this  headland,  as  well  as  the  shoals  and  mud  flats  within 
its  embrace,  are  silting  up  rapidly. 

In  his  book  on  Siam,*  Mr.  F.  A.  Neale  gives  a  distinct  account  of 
his  passage  *'  through  the  channel  between  Ligor  (t.e.  Lakawn)  and  the 
island  of  Pulo  Tantalem"  in  the  Victor y^  a  frigate  of  1400  tons,  across 
what  is  now  known  as  the  Tale  Sap,  or  inland  sea,  past  Fatalung  to 
Sungkla,  or  Singora.  Now,  fifty  years  later,  no  boat  drawing  more  than 
2  feet  can  cross  the  Lakawn  bight  or  navigate  the  waterway  known  as 
Klong  Eanawt,  which  communicates  with  the  Tale  Sap.  From  Lakawn 
to  Singora  the  coast-line  stretches  its  unbroken  barrier  of  spotless  sand. 
And  behind  it  the  reeds  and  grasses  of  the  vast  swamp  land  known  as 
Tung  Banawt  whisper  in  the  wind  to  the  far  horizon.  In  old  maps  this 
piece  of  country  figures  as  Pulo  Tantalem,  but  the  name  is  unknown 
locally,  and  the  wide  waterway  generally  depicted  between  it  and  the 
mainland  does  not  exist.  The  view  across  the  Tung  Banawt  from 
the  top  of  the  sand-dunes  thrown  up  by  the  monsoon  is  most  peculiar, 
and  wild  and  dreary  in  the  extreme.  The  plain  is  inhabited  by  a 
small  breed  of  elephants  known  as  chang  deng,  owing  to  the  reddish 
colour  of  the  bristles.  These  animals,  largely  owing,  no  doubt,  to 
their  peculiar  diet  and  the  brackish  character  of  the  water  they  drink, 
seldom  grow  to  a  greater  height  than  8  feet,  and  have  unusually 
small  heads  and  large  bodies.  They  are  very  wild,  and  much  given 
to  marauding  expeditions  on  their  neighbours ;  they  have  *'  let  in  the 
jungle  "  on  all  would-be  settlers  with  such  success  that  hardly  a  house 
is  to  be  seen.  None  have  ever  been  successfully  tamed,  owing  to 
the  fact  that  the  change  of  water  incidental  to  removal  to  the  neigh- 
bourhood of  Lakawn  or  Fatalung  seems  to  affect  their  health,  and 
they  do  not  long  survive.  Both  men  and  animals  in  Siam  are,  so  far 
as  I  have  observed,  very  susceptible  to  a  change  in  the  water.  The 
plain-dweller  absorbs  with  immunity  what  he  amiably  terms  "  water," 
whatever  its  consistency  and  fiavour,  and  drinking  the  cold  clear 
mountain  streams  of  the  hill  country  is  as  fatal  to  him  as  the  viscous 
fluid  of  the  plains  is  to  the  mountaineer  or  the  foreigner. 

Singora. — It  was  with  no  small  pleasure  that  we  rattled  down  the 
anchor  in  Sungkla,  the  furthest  point  in  our  voyage,  and  contemplated 
the  beautifal  hill-girdled  harbour  that  lay  before  us.  In  coming  south 
we  had  set  back  the  seeusons,  and  the  rains  had  not  yet  commenced  ; 
the  shore  party  returned  from  market  laden  with  fruits  which  were 
long  ago  over  in  Bangkok.  The  hot  blue  sky  was  reflected  in  the 
water,  and  junks  and  Malay  luggers  came  and  went  to  the  light  sea- 
breeze.  Occasionally,  to  clear  the  air  and  test  our  cables,  a  furious 
squall  swept  down  upon  us   froip  the  hills.     Junks  went  adrift  and 
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drove  on  shore,  ur  mowed  down  whole  rons  of  fishiag-Btakes,  and  thmr 
orewa  shouted  at  one  another,  and  looked  on,  as  is  the  helpfnl  way  of 
the  Celestial.  We  watched  the  anzioua  skipper  hesitatingly  snggeat 
orderB  in  his  most  persuasive  tones,  and  we  saw  the  orew,  who  had 
been  busily  wrangling  together,  tarn  like  one  man  upon  him  with  a 
howl  of  exeoration ;  trnly  the  experienoes  of  a  jnnk  captain  mnst  be 
exciting  and  peculiar. 

Singora  was  seized  at  the  beginning  of  the  centqry  by  a  party 
of  Chinese  &om  Amoy.  They  were  long.«ighted  enongh  to  imme- 
diately plaoe  themselves  ander  the  protection  of  the  Conrt  of  Bangkok, 
whioh  for  various  reasons  found  it  convenient  and  desirable  to  have 
a  Chinese  colony  situated  alongside  the  powerful  state  of  Patani. 
The  Inatre   of  both   'Tani  and  Lakawn  has  gradually  been   dimmed, 


and  Singora,  happily  situated  as  it  is  on  the  only  really  protected 
harbour  on  the  coast,  and  at  the  entrance  to  the  inland  waterway  of 
the  Tale  Sap,  has  attained  the  position  of  the  most  important  centre  on 
the  whole  east  coast.  The  population  of  the  town,  and  enbnrba  across 
the  water,  is  over  10,000,  jwirtly  Siamese  and  partly  Malay.  It  is 
onrious  that,  althongh  the  government  and  trade  are  entirely  in  the 
bands  of  Chinese,  and  their  infiuence  is  evident  at  every  tnrn — in  the 
craft  in  harbour,  and  in  the  houses  and  the  architectare  of  the  walls 
ashore — there  is  yet  no  Chinese  coolie  class. 

There  are  some  60,000  people  in  the  province,  scattered  in  small 
communities  along  the  coast-line  about  the  shores  of  the  Tale  Sap, 
and  in  the  jungle  of  the  interior.  The  chief  exports  are  rice,  tin,  fish, 
and  skins  and  horns,  and  the  trade  is  sufficient  to  keep  a  ootuiderable 
fleet  of  junks  trading  with  Singapore  and  Banj^kok,  and  a  number  of 
Malay  craft  sailing  to  the  Malay  states  on  the  south. 

Before  going  up  to  the  mines  we  had  to  wait  a  few  days  in  Singora, 
i)wing  to  the  fact  that  the  king  was  expected  to  call  in  on  his  way  back 
from  Java.  When  he  arrived  he  came  on  shore,  and  walked  round  the 
town  in  hie  brisk  way,  noting  the  various  improvements  instituted  by 
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the  commissioner,  and  recognized  man;  old  friends  amoDg  the  people. 
His  Uajesty  professed  to  think  onr  craft  small  for  going  long  distances, 
bnt  I  believe  he  would  have  dearly  loved  to  sail  back  1o  Bangkok  in 
her  himself. 

Pia  Yiohit,  who  will  be  remembered  by  many  in  this  room  as  having 
been  for  some  years  at  the  Siamese  Legation  in  London,  was  at  the  time 
oommiasioDer  in  Singora,  and,  although  he  had  only  been  there  abont 
a  year,  the  changes  he  had  wrought,  and  the  popularity  he  enjoyed 
among  the  people,  showed  that  he  had  devoted  himself  to  the  difSoulties 
of  his  task  with  ability  and  suooess. 

The  tin-mines  lie  in  the  hill  ranges  sonth  and  west  of  the  town.  I 
need  not  weary  jroti  with  many  details,  for  they  are  worked  in  much  the 


same  fashion  as  at  Langsuan,  and  with  much  the  same  results,  namely, 
a  small  and  ever-varying  output  of  tin,  at  the  expense  of  much  siokneas 
to  the  miners.  I  obtained  some  of  the  most  beautiful  crystals  of  cassi- 
terite  I  have  ever  found :  the  men  regard  them  with  some  awe,  and 
take  snffioient  interest  in  them  to  keep  a  few  as  ouriosities.  Mining  if, 
xin fortunately,  seriously  interfered  with  in  some  districts  by  the  spirits. 
We  came  upon  one  very  rich  hill-working  where  the  men  had  been 
served  with  a  summary  notice  to  quit  in  the  shape  of  the  death  of  eight 
men  from  fever  in  three  days. 

The  agricultural  people  of  the  province  are  all  Siamese,  and  a  finer, 
healthier- looking  set  of  peasants  I  have  not  met  in  any  part  of  the 
country. 

The  dialect  of  this  neighbourhood  is  often  almost  unintelligible  to 
those  accustomed  to  Bangkok  modes  of  speech.  The  nasal  twang 
noticeable  on  the  west  coast  is  very  pronounced,  but  perhaps  the  most 
ourions  feature  is  the  tendency  to  abbreviation.     Here  we  have  the 
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disintegration  of  words  which  has  given  rise  to  the  monosylUlnc 
languages  in  actual  process  of  development,  e.g.  'San,  for  Kao  ran, 
podi ;  'Lung  for  Paialung,  the  name  of  the  town  ;  and  instances  might 
be  multiplied. 

Among  the  hills  the  last  fires  of  the  rai  cleariags  still  smouldered, 
and  the  heavy  brown  smoke  caused  atmospheric  effects  which  were  verj 
oharming  and  homelike.  The  intense  clearness  of  the  air,  whioh  is  the 
Qsua]  condition  of  things,  makes  one  of  the  chief  cbaraoteristica  of  the 
tropics,  and  the  contrast  was  grateful.  The  destruction  caused  by 
the  indiscriminate  buraing  of  the  forest  is,  however,  very  great.  After 
two  or  three  crops  the  ground  is  forsaken  in  favour  of  a  new  clearing, 
and  the  bamboos  and  long  grasses  immediately  spring  up,  choking  down 
the  valuable  seedlings,  which  have  no  chance  of  life.     The  result  is 


that  in  many  parts  of  the  province  the  place  of  the  large  timber  has 
been  entirely  usurped  by  bamboo,  or  lallnng  grass,  which  it  will  be 
almost  impossible  for  the  planter  of  the  future  to  eradicate. 

The  red  loam  of  many  parts  of  Slngora  is  admirably  adapted  to  both 
pepper  and  coQ'ee,  bnt  the  absence  of  any  labour  laws,  and  the  impossi- 
bility of  getting  or  controlling  labour,  have  so  far  told  against  Boooess. 
It  is  very  desirable  that  the  Siamese  Grovernment  should  give  its  atten- 
tion to  these  matters. 

Our  camps  were  disturbed  considerably  by  one  of  our  elephants,  who 
was  a  bad  sleeper ;  if  he  found  no  comfortable  undulation  for  hia  pillow 
at  night,  he  slept  not  at  all,  and  became  very  crusty  in  conseqnenoe. 

It  is  somewhat  interesting  to  compare  the  weights  oanied  1^ 
elephants  in  tho  tin-producing  districts  of  tho  Malay  peninsula  with 
those  used  in  the  long  journeys  and  mountainous  country  of  the  Lao 
states.  In  the  peninsula  the  distances  are  seldom  more  than  at  noet 
three  or  four  days'  march,  and  the  elephant  is  expected  to  carry  as  muoh 
as  900  to  1000  lbs.  besides  his  mahout  and  howda.     The  latter  is  often 
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a  mere  brace  of  panniers,  aLnng  together  so  as  to  rest  one  on  eaoh  side 
of  the  backbone,  and  covered  sometimes  with  a  light  barrel-roof  of  bark. 
A  good  tusker  carrying  his  9^  cwt.  will  fetch  about  £56,  and  a  female 
which  can  bear  8  cwt.  is  worth  about  £45.  In  the  Lao  states,  where 
journeys  of  ten  days  or  three  weeks  are  frequent,  the  average  weight 
hardly  exceeds  300  lbs.,  or  one-third  of  what  is  usual  in  the  peninsula. 
The  prices  in  various  parts  of  the  country  vary  considerably.  When 
we  were  on  the  Me  Eawng  and  in  Muang  Nan  in  1893,  a  good  tusker 
could  be  had  for  £32,  and  a  female  for  £24 ;  at  Chieng  Mai,  where  good 
teak-hauling  elephants  are  in  great  demand,  a  tusker  may  fetch  £150, 
and  a  female  anything  from  £50  to  £100,  according  to  her  strength  and 
ability. 

In  the  Siamese  Malay  states  there  are  probably  about  1000  domesti- 
cated elephants,  all  told,  and  in  the  Lao  country  probably  over  2500 
animals  are  working  at  the  present  moment.  That  these  animals  breed 
in  captivity  in  Siam  is  due  to  the  fact  that  a  large  number  of  them 
spend  the  greater  part  of  their  time  holiday-making  in  the  jungle. 
When  there  is  no  work  for  his  beast,  the  mahout  takes  him  out  to  a 
nice  cool  green  bit  of  forest,  and  leaverf  hina  there  to  enjoy  himself. 
There  is  no  expense  connected  with  his  upkeep,  for  he  looks  after 
himself.  He  has  a  hobble  of  rattan  round  his  feet  to  dissuade 
him  from  wandering  too  far,  and  a  wooden  bell  round  his  neck,  by 
the  tone  of  which  the  mahout  or  his  little  boy  can  always  find  him, 
when  they  go  out  once  a  month  to  look  him  up,  and  give  him  some 
bananas. 

The  Inland  Sea. — On  our  return  from  this  trip  we  started  for 
Patalung.  We  had  one  of  the  long  dug-outs  which  are  generally  used 
for  navigating  the  Tale  Sap,  and  a  crew  of  so-called  Malays.  Like  the 
people  of  Malay  origin  in  Chaiya,  they  have  lost  their  language  and 
most  of  the  best  qualities  of  the  true  Malay.  They  had  a  most  unsea- 
manlike  love  of  dry  land,  and  when  it  was  time  to  start  every  man 
appeared  to  possess  a  dead  or  dying  relative  whom  it  was  imperative  to 
attend.  The  very  high  death  rate  was,  as  I  suspected,  due  to  the  gale 
of  wind  that  was  blowing.  Where  the  mere  Western  lamely  pleads  a 
**  previous  engagement,"  the  Oriental  revels  in  a  harrowing  and  wholly 
imaginary  account  of  disease  and  death,  which  has  the  advantage  that, 
while  no  one  believes  it,  it  provides  a  field  for  the  exercise  of  his  un- 
equalled powers  of  invention,  and  an  excuse  for  a  display  of  a  little 
flowery  rhetoric.  When,  later  on,  we  set  out  from  Patalung  to  return 
under  somewhat  similar  conditions,  reference  to  their  dead  and  dying 
relations  had  no  power  to  entice  them  on  board,  and  we  had  to  begin  to 
get  under  way  without  them  before  any  of  the  crew  could  be  induced  to 
overcome  their  dislike  of  wind  and  water. 

In  the  open  water  of  the  Eat  Pumi  at  the  southern  end,  the  tidal 
influence  coming  through  Singora  strait  is  felt,  and  with  a  strong  wind 
No.  v.— May,  1898.]  2  l 
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a  lake  boat  may  have  a  roughish  tiiDu,  At  Pak-raw,  howeTsr,  there 
bogiiiB  a  Bystem  of  intrioate  waterways  winding  between  long  jnngled 
ielaada,  known  as  Kaw  Yuen,  Raw  Nun^  Kumm,  and  Raw  Mak.  Two 
main  channels  leail  northward  to  the  inner  portion  of  the  great  lake, 
that  to  the  west  beiug  the  narrower  anil  deeper,  with,  at  this  seaaon  of 
the  year,  little  more  than  two  fathome.  At  Pak-oha,  and  at  Pak-payno, 
where  the  lake  once  more  opens  out,  a  few  Tillages  are  passed,  standing 
on  piles  above  the  sorronnding  water.  Like  the  harbour  at  Singora,  the 
surface  is  everywhere  dotted  by  fishing  stakes  and  traps  of  mysterious 
and  intricate  design,  as  troublesome  often  to  the  guileless  mariner  as  to 
the  unsophisticated  fisli. 

Pak-paynn  is  a  pretty  strait  between  low  hill  ridges,  and  on  the 
northern  horizon  of  the  open  water  the  lofty  outlines  of  the  limestone 
islands  stand  up  abruptly.     This  group  is  known  as  Raw  Si  Raw  Ha, 


and  is  a  fnvourite  building-place  for  the  swiftlets,  although, owing  t«  its 
comparatively  small  size,  the  pruductiun  of  edible  nests  from  there  ii 
not  as  large  as  tliat  from  thu  Angtawng  group. 

There  is  a  statement  in  Prof.  Koane'e '  Eastern  (geography,'  apparently 
on  the  authority  of  some  travellers  whoF^e  names  arc  given,  that  the 
islands  of  the  lake  are  inhabited  by  a  tribe  of  troglodytes,  or  cave- 
dwellers,  who  live  by  collecting  the  uostK  ia  their  rooky  dwellings. 
We  made  studious  inquiries  ou  the  subject,  and  I  can  only  presume 
that  the  jtopular  belief  in  the  existence  of  natg,  or  spirits,  which  are 
supposed  to  inhabit  these  islands,  as  they  are  every  stream,  hill,  and 
tree,  was  in  some  way  so  mistranslated  to  the  travellers  that,  ooupled 
with  some  facts  about  the  people  employed  bj''  the  nest-farmer  on  the 
islands,  it  took  in  their  minds  this  highly  sensational  form.  It  is  a 
thousand  pities  to  destroy  so  pretty  an  illusion,  and  we  felt  distinctly 
the  poorer  mortals  for  not  being  able  to  retain  it. 

On  reaching  Patalnng,  we  were  able  in  some  measure  to  judge  of 
the  rapidity  with  which  land  is  making  in  the  neighbourhood.  Where 
Ni-ale  uoticte  "  a  fine  creek  or  river  off  Talung."  there  is  a  reedy  pro- 
montory standing  out  a  quarter  of  a  mile  into  the  lake,  through  which 
trickle  a  couple  of  sluggish  streamlets  too  shallow  to  float  a  boat  drawing 
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a  foot  of  water.  The  lake  is  2  feet  deep  for  a  mile  out,  and  with  the 
-addition  of  the  flood  waters  of  November,  December,  and  January,  the 
depth  scarcely  exceeds  9  feet  anywhere,  even  in  the  channels. 

Patalung  was  a  great  emporium  in  the  days  of  old,  with  deep  water 
approaches  right  in.  Now  it  is  a  small  agricultural  village,  completely 
retired  from  the  world,  where  there  are  no  vehicles,  no  transport  animals, 
and  no  Chinamen,  and  where  no  decent-sized  boat  can  approach.  No 
wonder  the  natives  have  curtailed  the  name  to  a  single  syllable.  There 
€ure  probably  under  40,000  people  in  the  province,  but  it  is  a  great 
fruit  and  rice  growing  country,  and  should  have  a  future  before  it. 

The  great  barrier  bank  of  Kaw  Yai  and  Tung  Banawt  may  be 
supposed  by  the  unlearned  to  have  been  cast  up  and  formed  as  we  now 
find  them  by  the  slow  and  painstaking  efforts  of  the  forces  of  nature. 
But  the  people  of  Patalung  know  better.  In  the  days  when  it  still 
lay  open  to  the  sea,  protected  by  a  sand-bar  where  Kaw  Yai  is  now,  a 
virtuous  and  holy  couple  lived  here.  They  had  one  boy,  who  one  day 
disappeared,  it  was  supposed  as  a  stowaway  on  board  one  of  the  big 
junks  which  went  and  came  continually.  Years  after,  a  great  Chinese 
junk,  gilded  and  flagged,  put  into  Patalung,  and  in  the  great  mandarin 
who  came  on  shore  the  aged  couple  recognized  their  long- lost  son. 
But  he,  in  the  pride  of  his  heart,  cast  them  ofl"  disdainfully,  and  would 
have  nought  to  say  to  them.  The  two  old  people  fell  on  their  knees  and 
prayed  that  ruin  should  fall  on  him  that  he  might  learn  humility.  And 
it  became  very  dark  and  a  great  storm  arose,  and  the  ship  went  down 
with  all  on  board,  and  the  chests  and  trunks  of  valuables  were  washed 
hither  and  thither,  and  now  remain  as  the  banks  and  islands  which  form 
the  Tale  Sap — a  warning  to  all  undutiful  sons.  Parents  here  may  15 nd 
the  story  useful.  This  tradition  bears  out  the  evidence  afforded  by 
history,  and  by  a  consideration  of  the  physical  geography  and  geology 
of  the  district,  of  the  comparatively  recent  date  of  the  formation  of  the 
present  barrier-bank,  and  the  rapid  silting  up  of  the  salt-water  lake, 
which  is  now  going  on  at  the  rate  of  some  2  inches  a  year  abreast  of 
Patalung.  The  story  no  doubt  had  its  origin  in  some  specially  violent 
cyclonic  storm,  such  as  visits  these  seas  three  or  four  times  in  a  centuiy, 
or  in  some  unusually  violent  monsoon  season,  which  may  have  left  traces 
of  a  very  permanent  character  in  the  configuration  of  the  banks.  Such 
an  event  would  be  very  likely  to  be  chronicled  in  a  legend  of  this  kind. 
The  coast  is  out  of  the  general  track  of  the  cyclonic  disturbances  in 
the  China  sea ;  but  within  the  century  three  or  four  such  storms  have 
visited  different  parts  of  the  shores  between  the  fifth  and  eleventh 
parallels,  and  every  north-east  monsoon  season  effects  changes  in  the 
outlying  banks  of  the  river-mouths,  as  mariners  relying  on  the  '74  charts 
find  to  their  cost. 

While  the  rivers  are  bringing  down  their  vast  burden  of  sediment 
with  each  rainy  season,  which  is  able  to  work  effectively  on  the  largely 
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deoomposed  granites  of  the  interior,  the  violence  of  the  north-eaat  mon- 
soon, impinging  directly  on  the  coast,  prevents  the  disaipation  of  th« 
material  over  a  large  area,  and  forces  it  baok  and  piles  it  np  at  the 
various  points  of  discharge.  This  prooees  is  going  on  all  the  way  from 
Bitani  to  Cbaolai,  and  will  probably  reenlt  in  the  creation  at  no  very 
distant  period  of  salt-water  lakes  in  both  the  Lakawn  and  Bandon 
bights,  similar  to  that  already  formed  off  Patalung. 

The  drenchiags  we  had  met  with  in  Singora  had  brought  out  again 
the  jungle  fever  with  which  we  were  saturated,  and  some  of  our  pai^ 
were  unable  to  walk.    We  had  still  Lakawn  to  visit,  so,  having  trans- 


acted our  little  business  with  the  governor,  we  returned  to  Singora, 
and  ill  a  few  hours  after  our  arrival  were  under  way  once  more. 

Lakawn. — Arrived  in  Lakawn  road,  we  anchored,  and,  leaving  two 
hands  on  board,  started  in  the  skiff  up-river  for  the  city  with  a  week's 
stores.  I  felt  somewhat  nervous  at  leaving  ths  boat  Jn  such  an  exposed 
anchorage.  There  is  only  2  or  3  feet  in  the  bight,  and  so  it  is  impoemble 
to  get  a  boat  into  any  of  the  creeks  there,  and  there  is  no  shelter,  as  the 
map  shows  you,  for  CO  miles  in  aiky  direction.  However,  the  squalls 
under  the  lee  of  the  mountains  in  th&  south-west  monsoon  are  nearly 
always  westerly,  and  to  guard  against  damage  from  the  north-west 
si^ualls  the  juuks  have  a  confiding  habit  of  anchoring  on  the  mud  in  3 
feet  of  water,  relying  on  the  pacifying  influence  which  the  mud  bottom 
exercises  on  the  sea.  It  is  a  charmingly  Oriental  kind  of  seamanstdp, 
but.  like  most  things  Oriental,  not  without  reason. 

Lakawn  is,  in  its  way,  the  most  striking  slate  in  the  peninsula. 
Here  are  the  remains  of  an  old  Hindu  influence  which  at  one  time 
dominated  nil  the  surrounding  slatt^H.  Where  our  boat  now  scrapes 
across  the  snnd  bottom  of  the  tortnous  streani,  the  ribs  of  old  jnnks  that 
oni.'''  went  up  and  down  the  river  lieemboJded  in  the  bank.  Hamilton* 
mentions  the  vast  numbers  of  the  pagodas  in  the  town,  and  the  Dotch 
faetory  n  hich  utood  below ;  but  he  wan  before  the  time  of  Alawng  I'rs, 

*  '  A  Now  Accouut  of  the  Eait  ludiea.'    LoodOD,  1744. 
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and  Harris,  who  came  after  him,  comments  on  the  destruction  wrought 
to  the  town  and  province  by  the  Burmese  wars.*  He  found  that  about 
12,000  men  only  were  borne  on  the  conscription  rolls.  Now  there  are 
133,000.  It  is,  in  fact,  the  most  populous,  the  largest,  and  the  richest 
of  the  Siamese  states  of  the  peninsula.  And  yet,  owing  to  the  exposed 
character  of  the  road  and  the  insignificance  of  the  shallow  winding 
stream  which  forms  the  only  approach  from  the  sea,  it  has  been  very 
little  visited.  It  is  a  five  hours'  pull  to  the  city  landing,  and  for  the 
last  few  miles  the  stream  is  about  half  the  width  of  this  table  f  If  you 
look  at  the  map,  yon  will  understand  how  it  is  that  when  one  enters 
Lakawn  one  finds  one's  self  completely  outside  the  influence  of  the  modem 
world.  The  province  has  practically  no  outlets,  and  whereas  the  west 
coast,  and  places  like  Chaiya  and  Singora,  are  occasionally  visited  by 


rf^' 


LAKAWN  WALLS. 


steamers,  the  people  of  Lakawn  have  only  heard  uncertain  rumours  of 
their  existence. 

In  the  old  days  Lakawn  held  sway  over  Krabi,  Kiriwong,  and 
Bandon,  thus  touching  the  sea  on  the  west  coast  and  on  the  Bandon 
l>ight.  At  neither  point  are  the  harbours  very  serviceable.  The  east 
<coast,  as  already  pointed  out,  is  either  an  exposed  sand  beach  or  a  series 
of  shallow  mosquito-clouded  mud  swamps.  The  province  is  cut  in  twain 
by  the  lofty  range  of  hills  referred  to  above,  and  by  far  the  greater  part 
of  the  poptQation  and  of  the  arable  land  lies  behind  that  barrier.  There 
are  four  possible  outlets  for  its  produce— north  by  the  Bandon  river, 
west  to  the  magnificent  harbour  of  Kopa,  south  to  the  Trang  river,  or 
east  across  a  low  pass  to  Lakawn.  The  last  is  very  unsatisfactory,  as  it 
is  itself  hardly  get-atable,  and  in  the  north-east  monsoon  the  coast  is 
practically  closed  to  navigation.  When  I  was  at  Singora,  Pra  Vichit 
w^as  considering  two  schemes — one  for  dredging  the  Klong  Eanawt  so  as 
to  keep  open  communication  with  the  sheltered  waters  of  the  Tale  Sap 


*  *  Account  of  an  Overland  Journey  from  Ligor  to  Bankok/    Madras,  1854. 
t  About  15  feet.    The  fishermen  estimate  the  rate  of  deposition  on  the  bar  of  the 
river  to  average  2  to  3  inches  a  year. 


486  JOURNEYS  IN  TBE  SIAMESE  EAST  COAST  STATES. 

and  Singora  during  the  winter  season;  the  other  for  opening  up  the 
old  overland  route  to  Trang,  which  is  mentioned  by  Captain  Low.*  On 
the  whole,  the  latter  will  probably  be  the  most  feasible  and  the  most 
useful  to  both  portions  of  Lakawn. 

The  governors  of  Lakawn  have  ever  been  very  independent  gentle- 
men. Harris  says, ''  There  are  three  or  four  commissioners  sent  to  Ligor 
by  the  Siamese  court,  but  the  chief  treats  them  with  very  little  con- 
sideration, and  they  exercise,  except  on  occasion  of  his  absence,  no- 
authority  whatever.*'  f  Belying  on  the  inaccessibility  of  their  capital, 
they  have  treated  Bangkok  authority  with  a  high  disdain,  which  has 
resulted  in  their  being  left  too  much  alone.  At  the  time  of  our  visit 
we  found  the  governor  in  every  way  maintained  the  traditions  of  bis- 
ancestors. 

It  would,  however,  ill  become  me  to  abuse  the  chief ;  he  was  affable 
and  even  friendly.  Nearly  every  other  governor  I  had  met  had  more 
or  less  betrayed  a  conviction  that  I  was  mad,  based  on  the  fact  that 
they  did  not  understand  travelling  in  a  seven-tonner.  Whatever  Praya 
Lakawn  thought,  he  refrained  from  all  comments.  It  was  also  to 
his  credit  that  he  knew  more  about  his  state,  its  geography  and  pro- 
ducts, than  any  other  chief  except  Praya  Chaiya  whom  we  had  met; 
and  while,  of  course,  concealing  a  good  deal  which  we  were  not  desired 
to  know,  he  gave  us  much  interesting  information.  Information, 
whether  geographical,  commercial,  or  of  any  other  kind,  is,  in  a  state 
like  this,  less  easily  obtained  than  you  would  suppose.  First  of  all,^ 
there  ^re  no  statistics.  Then  the  chief,  to  whom  you  naturally  appeal, 
intends  that  you  should  know  as  little  as  possible,  and  he  has  even 
given  strict  orders  to  his  subordinates  that  he  alone  is  to  give  you 
information.  The  consequencq  is  that  you  leave  his  house  with  an 
accurate  knowledge  of  the  habits  and  failingci  of  all  his  neighbours,, 
and  a  hazy  idea  that  he  is  the  most  just  and  most  able  ruler  in  the 
world.  The  subordinates  bring  you  presents  and  tell  you  where  the: 
snipe  lie  or  the  samhur  feed,  but  the  moment  you  ask  them  anything 
about  the  export  of  deers*  horns,  they  find  theyjnust  be  gone.  Yoa 
pump  the  Chinese  traders,  but  they  have  been  told  by  the  governor 
that  all  you  are  after  is  to  set  up  a  business  in  the  place — and  they 
become  mute  as  only  Chinese  can.  The  Malays  discuss  their  fishing 
prospects  with  gusto,  but  when  you  ask  about  freights,  or  the  depth 
on  the  bar,  their  answers  range  over  a  long  list  of  possible  figures  in 
that  royally  vague  manner  which  so  becomes  the  Eastern.  The  Siamese 
know  their  chief  too  well  to  say  a  word  more  than  the  laconic  "  don't 
know,"  which  is  next  to  the  more  frequent  "  cannot,"  the  most  irritating 
dissyllable  in  the  Siamese  language.     It  would  take  too  long  to  tell 


*  Jour.  Asiatic  Soc,  Beiig.,  vol.  vii.  part  ii.,  1838. 
t  *  Overland  Journey  from  liigor  to  Bftnkoli^.' 
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yon  bov  one  by  oca  Nai  Suk,  the  boys,  and  I  walked  about  tbe  ootrntry, 
and  dropped  la  here,  or  drank  tea  there,  smoked  in  the  lala,  or 
goasipped  in  the  market,  and  bow  we  pnt  our  notes  together  and  com- 
pared and  averaged  our  total.  Tot  such  often  was  the  way,  and  even 
onr  official  paBSport  did  not  always  obtain  more  for  us  than  fitting 
CLvility  from  the  chief. 

The  approach  to  the  city  down  a  long  avenue  of  banyans  and 
peepnl  trees,  which  flourish  about  the  spacious  enolosures  of  endless 
rained  wait  and  pagodas,  is  distinctly  impressive,  and  reminds  one  far 
more  of  India  than  of  Siam.     This  effect  is  heightened  by  the  local 


custom  of  carrying  loads  upon  the  head  instead  of  slung  across  the 
shoulder.  In  Siam  generally  the  head  is  regarded  with  a  certain 
veneration,  and  no  loads  are  ever  placed  upon  it,  nor  is  the  hand  allowed 
to  rest  upoa  it  jn  blessing,  as  may  be  done  with  children  in  the  West. 
Yet  in  Singora  and  Lakawn  country  folk  bring  in  their  market  produce 
piled  in  innumerable  baskets  an  the  head  to  a  height  of  sometimea 
three  feet.  In  this  manner  even  women  and  children  carry  weights 
of  80  lbs.  for  many  miles.  A  groap  of  these  people,  who  are  generally 
taller  and  slightly  darker  and  better  looking  than  their  sisters  in 
Upper  Siam,  forms  a  very  striking  picture. 

The  features  of  the  city  are  the  massive  red-brick  walls  which  encircle 
it,  and  the  great  pagoda,  the  resort  of  thousands  of  pilgrims,  which  has 
the  miracnlons  power  of  casting  no  shadow.    The  interior  of  the  walls 
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is  slightly  disappointing— ruined  pagodas  divide  the  space  with  palm 
plantations,  beneath  which  the  usnal  bamboo  dwellings  nestle.  The 
governor's  house  is  larger,  but  little  cleaner  than  the  rest ;  the  market- 
place is  a  small  clearing  in  the  centre  of  the  town,  where  a  few  hundred 
sociably  disposed  persons  congregate  in  the  cool  of  the  morning.  For 
the  rest  of  the  day  the  by-ways  are  given  over  to  goats  and  elephants, 
who,  whenever  they  meet,  stampede  in  various  directions  in  mutual  fear 
of  one  another. 

There  is  a  considerable  population  of  Malays  in  Lakawn,  who,  unlike 
those  at  Chaiya  and  Singora,  retain  not  only  their  speech,  but  the  ifcriM, 
and  with  it  their  pride  of  race.  They  maintain  constant  sea  com- 
munication with  Eelantan  and  the  Malay  states  to  the  south,  and  are  a 
fine  lot  of  people,  and  handle  their  boats,  men  and  women,  in  a  manner 
which  excited  our  highest  admiration. 

The  Chinese  form  the  traders  and  miners  of  the  state,  and  are  very 
jealous  of  Europeans.  The  mines  at  present  in  work  are  all  situated  in 
the  Bang  Eon  valley  at  the  foot  of  the  hills,  about  a  day's  journey  to 
the  south-west  of  the  city.  Harris  states  that  the  tin  was  in  his  day 
said  to  be  exhausted,  yet  in  the  last  sixty  years  the  whole  of  the  Bon 
valley  has  been  turned  over  to  a  depth  of  between  30  and  40  feet,  and 
many  thousands  of  tons  of  tin  taken  out  and  exported  to  Bangkok  for  the 
China  market. 

We  found  some  four  hundred  men  at  work  in  the  valley,  which 
presented  a  curious  scene  with  its  white,  shining  mountains  of  tailings, 
tumbled  in  wildest  confusion  in  all  directions.  Only  two  spots  stand  above 
the  surrounding  waste — one  a  grove  of  palms  about  a  wat^  or  monastery, 
and  the  other  a  lonely  spot  where  stands  a  tall  gaunt  forest  tree  or  two. 
This  belongs  to  a  very  ill-tempered  landlord,  who  has  persistently 
refused  to  sanction  work  on  his  ground  on  any  terms  whatever.  He 
has  been  ofifered  a  high  rent  and  untold  bribes ;  but  sacrifices,  offerings, 
and  prayers  have  bad  no  effect,  and  the  last  gang  of  meu,  who  thought 
they  had  come  to  terms  with  him,  were  turned  out  summarily  after 
losing  half  their  number  by  death.  He  is  the  spirit  who  inhabits 
one  of  the  trees,  and  he  is  spoken  of  in  whispers  even  down  in  the 
village. 

The  tin  sand  in  the  valley  seems  now  to  be  very  nearly  worked  out, 
and  efforts  are  being  made  to  open  up  new  districts  along  the  hills 
farther  north.  The  mortality  in  the  uncleared  jungle  is,  however,  so 
heavy  that,  with  the  present  high  royalty  of  over  16  per  cent,  demanded 
by  the  Siamese  Government,  the  taukes,  or  headmen,  declare  they  cannot 
make  them  pay  ;  and  there  seems  every  likelihood,  if  the  royalty  is  not 
lowered,  that  this  industry  will  dwindle  to  very  small  proportions. 

The  coolies  are  the  wildest  possible  creatures  imported  by  junk 
direct  from  Kwang-tung  and  Hainan  in  China.  G-reat  crowds  came  to 
see  me  as  a  curiosity;   they  were  astonishingly  friendly,  but  their 
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manners  were  most  uncouth  and  barbarous,  and  contrasted  strangely 
with  the  refined  bearing  of  many  of  tbo  Siamese  of  Lakawn.  I  was 
much  struck  with  the  simplicity  and  lack  of  guile  among  the  latter. 
They  have  seen  less  of  the  Farang  than  many  of  their  countrymen  in 
Upper  Siam,  and  have  not,  therefore,  reached  that  point  of  their  exist- 
ence when  they  must  become  acquainted  with  the  vices  of  the  West — 
the  most  dangerous  ordeal  through  which  a  native  race  has  to  pass. 

It  is  remarkable  that  in  a  state  so  largely  agricultural  there  should 
be  absolutely  no  kind  of  vehicle  in  use.  The  ktoien,  or  jungle  cart,  of 
Upper  Siam  is  unknown ;  not  even 
sledges  are  used.  The  only  beast  of 
burden  is  the  elephant ;  even  the  bufifalo 
is  only  used  for  ploughing  and  threshing 
out  the  com.  One  would  naturally  infer  r 
that  tbe  people  were  unusually  uncivi- 
lized, yet  in  their  architecture  they  have 
in  the  past  known  no  small  skill  and 
taste.  The  only  exception  to  this  absence  *  I 
of  vehicles  is  in  the  carts  used  l>y  the  "WU  lb 
Chinese  tin  merchants  to  carry  the  tin 
slabs  from  the  smelting-house  to  the  water-side.  They  are  of  so 
primitive  a  kind,  however,  that  an  up-country  Siamese  would  be 
ashamed  to  use  them,  and  it  is  not  surprising  that  they  have  not  been 
more  adopted. 

With  our  return  voyage  I  need  not  trouble  you.  We  had  heavy 
squalls  in  the  Band  on  bight,  and  called  in  at  Chaiya  for  mails.  We 
experienced  a  gale  of  wind  off  Cbampawn,  and  tbe  tempest-breeding 
peaks  of  Sam  Boi  Yawt  did  not  spare  us.  And  then  at  last,  one  wild 
lurid  morning,  as  the  sun  struggled  up  upon  the  monsoon-laden  horizon, 
the  big  following  seas  bade  us  farewell,  as  they  broke  in  roars  under  our 
little  ship  and  hurried  us  on  their  foaming  summits  into  the  smoother 
water  of  our  old  friend  the  Menam  Chao  Praya,  or  Bangkok  river. 


Before  the  reading  of  the  paper,  the  Pbesident  said :  The  paper  this  evening 
will  be  on  the  journeys  in  the  Siamese  East  Coast  States  by  Mr.  Warington  Smyth. 
We  have  already  had  in  this  room  two  very  interesting  papers  from  Mr.  Warington 
Smyth,  one  about  four  years  ago,  when  he  described  to  us  the  upper  Mekong  and 
his  visit  to  the  sapphire  mines ;  the  second  one  when  he  gave  us  an  account  of 
bis  descent  of  the  Tenasserim  river,  of  the  pearl  fisheries,  and  the  Kra  peninsula 
and  its  tin  works.  On  both  occasions  the  meetings  were  large,  the  papers 
were  listened  to  with  great  interest,  and  there  were  most  valuable  discussioos,  in 
which  Mr.  George  Curzon,  Lord  Lamington,  Sir  Dietrich  Brandis,  Mr.  Annan  Bryoe, 
and  others  joioed.  We  have  now  the  great  pleasure  of  welcoming  Mr.  Warington 
Smyth  in  person.  We  are  honoured  thb  evening  by  the  presence  of  His  Royal 
Highness  the  Grown  Prince  of  Siam  and  his  brothers,  and  I  am  quite  sure  that  they 
will  find  that  the  paper  is  most  interesting.  It  will  be  illustrated  by  a  number 
of  slides.    I  now  call  upon  Mr.  Warington  Smyth  to  read  his  paper. 
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After  the  reading  of  the  paper,  the  following  discussion  took  place : — 

Sir  Frederick  Verne y  :  It  has  been  my  good  fortune  to  be  connected  with  the 
Siamese  for  nearly  fifteen  years,  and  I  can  say  for  'Mr,  Warington  Smyth  what  he 
cannot  say  for  himself — that  of  all  the  Englishmen  who  have  ever  gone  oat  there» 
I  do  not  believe  that  any  man  has  more  faithfully  served  that  Government  than 
Mr.  Smyth ;  and  I  think  we  all  agree  with  this,  that  when  an  Englishman  goes  oat 
and  serves  a  foreign  Government  well,  he  deserves  well  of  his  own  country  as  well 
as  the  country  he  serves.  Mr.  Smyth  has  not  only  undertaken  these  joorneys  of 
which  he  has  given  us  so  faithful,  intelligent,  and  pleasant  an  accoimt ;  he  has  also 
undertaken  for  the  country  of  Siam  an  extremely  important  work,  for  which  these 
journeys  were  performed,  and  I  am  sure  we  all  of  us  are  glad  to  welcome  him  back 
to  England.  In  his  paper  he  has  omitted  the  perils  and  dangers  of  the  journey,  and 
made  the  most  of  the  pleasant  and  agreeable. 

He  possesses  some  of  those  qualities  which  are  excellent  for  the  Englishman  who 
travels  abroad.  He  has  wide  sympathies,  undaunted  energy,  and  he  combines  with 
that  a  tact  and  a  sympathy  which  are  very  rarely  found.  I  am  extremely  glad  he 
has  come  before  us  to-night — and  I  for  one,  and  I  hope  many  more,  wish  him  a  full 
return  of  his  health  and  strengt]^,  that  he  may  do  good  work  in  the  years  to  come 
in  Siam  and  perhaps  in  other  countries. 

I  believe  that  Mr.  Arthur  Balfour  the  other  day  in  a  speech  stated  that  English 
interests  in  China  were  not  territorial,  but  only  commercial,  or  at  any  rate  in  the 
account  I  read  he  made  that  distinction  between  territorial  and  commercial  interests. 
That  is  a  distinction  which  Englishmen  will  never  make  ia  regard  to  Siam.  We 
have  seen  that  England's  interest  in  Siam  is  territorial,  and  I  hope  it  may  long 
remain  so.  I  hope,  and  I  believe  other  people  hold  who  know  anything  about 
Siam,  that  the  integrity  and  independence  of  that  country  are  certainly  for  the 
interests  of  ours.  We  have  seen  England  and  France  meeting  and  shaking  hands 
in  an  amicable  way  over  the  guarantee  over  the  central  and  most  vital  portion  of 
that  country,  and  we  hope  that  friendly  feeling  may  be  shown  still  further,  and 
that  Siam  may  long  remain  in  the  forefront  of  powerful  if  small  progressive 
countries.  The  Siamese  have  a  good  right  to  be  proud  of  the  King  of  Siam,  who 
has  made  himself  known  to  Englishmen  as  well  as  many  people  in  Europe  by  his 
intelligence  and  his  progressive  spirit,  and  his  keen  observation  of  manners  and 
things  during  his  recent  voyages.  Of  one  thing  we  have  a  proof  to-night— of  his  con- 
fidence in  Englishmen  and  JBngland,  and  his  sympathy  with  our  country,  for  what 
greater  confidence  can  a  man  show  than  to  send  his  eldest  son  to  be  educated  and 
trained  in  England,  and  many  of  his  family  ? 

Mr.  Annan  Beyce  :  I  am  sorry  that  my  experience  of  Siam  does  not  extend  ta 
the  regions  which  Mr.  Smyth  has  told  us  of  in  his  paper.  The  region  of  Siam  I 
know  is  to  the  north  of  Bangkok,  which  has  very  few  characteristics  in  common  with 
the  region  which  Mr.  Warington  Smyth  has  told  us  of  to-night.  There  are  one  or 
two  points  I  should  have  been  glad  if  Mr.  Smyth  could  have  found  time  to  describe, 
viz.  the  ethnological  relations  of  these  regions  to  the  main  body  of  the  peninsula, 
but  it  would  no  doubt  have  taken  him  rather  long  and  into  regions  rather  technical, 
but  if  he  could  in  reply  tell  us  something  about  the  ethnological  relations  of  these 
regions,  it  would  be  of  interest  for  a  number  of  us. 

Mr.  Warington  Smyth  :  In  reply  to  the  question  Mr.  Bryce  has  put  to  us,  I 
would  Eay  the  people  among  whom  we  travelled  consist  of  regular  Siamese,  of 
Malays  of  a  type  which  is,  you  may  say,  almost  Siamese,  and  of  the  aborigines  of 
whom  I  have  said  a  few  words.  Of  the  latter  there  are  two  tribes  in  the  southern 
part  of  the  peninsula ;  as  these  have  been  carefully  described  in  a  paper,  I  think, 
by  Mr.  Daly  some  years  ago,  and  elsewhere,  I  need  not  say  anything  farther  of 
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them.  The  Malays  north  of  lat.  7^  appear  to  have  lost  most  of  the  characteristics 
of  their  race ;  to  a  large  extent  they  have  adopted  the  Siamese  and  have  lost  their 
own  language,  bat  they  have  preserved  a  certain  number  of  their  traditions  and 
customs.  They  will  not  eat  pork,  and  they  prefer  the  sea  to  anything  elsci  and  so 
forth.  One  sees  their  relationship  to  their  neighbours  at  Kelantan,  but  in  most 
respects  they  are  very  unlike  the  ptikka  Malay;  they  have  not  the  pluck  and 
hardly  the  energy  of  the  true  Malay.  Those  who  live  among  the  Malays  say  they 
are  the  idlest  of  men ;  those  who  best  know  the  Burmans  say  that  the  Burmans 
are  the  idlest  of  men.  However  that  may  be,  the  Malay  of  Singora  must  run 
them  very  close.  The  Siamese  there,  and  at  Lakawn,  are  true  Siamese,  very  little 
mixed  with  the  Chinese,  as  one  often  finds  in  the  north.  They  preserve  many  old 
customs  and  traditions,  now  being  lost  near  Bangkok.  Their  language  differs 
slightly;  the  local  peculiarity  and  the  twang  are  difficult  to  understand,  and 
puzzle  all  people  from  the  capital.  The  Monfi,  Karens,  and  other  races  which 
we  know  in  the  north  and  down  as  far  as  Pechaburi  are  altogether  absent,  to 
the  best  of  my  knowledge,  south  of  that ;  the  Mons,  or  Talains,  have  been 
discussed  before  by  Mr.  Holt  Hallett  and  Mr.  Annan  Bryce,  and  I  need  not 
say  anything  further  of  them,  as  they  do  not  come  within  the  scope  of  this  paper. 
I  believe  that  the  Malay  never  really  extended  further  north  than  the  Era 
isthmus,  as  above  that  they  are  not  met  with.  North  of  Langsuan  there  are 
only  Siamese,  and  a  few  Burmans  who  come  across  the  frontier  to  do  a  little 
trading. 

The  President  :  I  am  sure  a  vote  of  thanks  will  be  passed  to  Mr.  Warington 
Smyth  by  acclamation.  He  has  many  rare  gifts  as  a  traveller.  In  this  particular 
expedition  he  proved  himself  to  be  a  most  intrepid  and  daring  sailor.  It  is  no  joke, 
in  such  weather  as  he  encountered,  to  be  in  a  little  seven-ton  boat  with  two  or  three 
landsmen,  for  they  were  no  better.  I  forget  whether  he  told  you  that  he  was  on 
his  beam-ends  and  battened  down  for  several  hours,  and  that  he  was  at  the  helm  for 
upwards  of  thirty  hours  at  a  stietch.  Without  that  intrepidity  and  skill  we  should 
not  have  had  the  paper  we  have  heard  this  eveuing,  for  he  would  have  been  unable 
in  any  other  conveyance  to  visit  these  provinces.  He  has  described  them  admirably, 
for,  as  Mr.  Verney  has  pointed  out,  and  we  all  feel,  Mr.  Warington  Smyth  haa 
almost  magnetic  sympathy  for  all  things  that  live — man,  beast,  or  bird ;  he  also  haa 
rare  powers  of  description.  Geographically,  I  think  the  most  important  part  of  his 
paper  was  his  description  of  the  way  in  which  parts  of  the  coast  are  gradually 
being  filled  up,  not  only  by  means  of  sediment  which  is  worked  down  from  the 
cliffs  and  mountains  of  the  interior  range,  but  also  by  the  action  of  the  north-east 
monsoon,  which  prevents  any  of  that  sediment  from  escaping  away  to  sea,  and  thus 
forms  islands  and  shoals,  which,  of  course,  eventually  will  be  entirely  reclaimed 
land.  This  takes  place  from  many  different  causes  in  other  parts  of  the  world. 
I  am  reminded  of  the  site  of  that  naval  battle  under  King  Edward  III.  at  Sluys, 
which  is  now  a  large  tract  of  pasture  land  covered  with  cows,  with  a  few  villages 
dotted  about  what  was  once  the  sea  and  the  large  important  commercial  port  of 
Sluys.  In  historical  times  Mr.  Smyth  teUsus  that  what  was  once  a  large  emporium 
of  commerce  is  now  a  small  agricultural  village,  and  there  can  be  no  doubt  that 
no  more  useful  work  can  be  done  than  to  collect  information  as  to  the  previous 
condition  of  such  a  country,  and  the  causes  which  have  led  to  this  silting  and  dry- 
ing up  of  large  tracts  formerly  parts  of  the  sea.  This  is  only  one  out  of  many 
points  of  great  interest  which  Mr.  Warington  Smyth  has  brought  before  us.  We 
have  to  thank  him  also  for  the  admirable  sketches  which  he  has  made  and  which 
have  illustrated  his  paper,  and  in  the  next  room  you  will  find  a  great  number 
of  most  interesting  photographs,  sketches,  and  curiosities  he  has  kindly  brought 
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to  show  us.    It  now  only  remains  for  me  to  move  a  vote  of  thanks^and  to  convey 
to  Mr.  Warington  Smyth  that  vote  which  has  heen  passed  by  acclamation. 


Mr.  H.  W.  Smyth's  Map  of  the  Malay  Peninsula. — ^The  coast  line  is  taken 
from  the  Admiralty  Charts ;  the  interior  partly  from  the  same  source,  and  partly 
from  the  Siamese  Government  Surveys.  Some  details  in  the  Bandon  bight  and 
the  Inland  sea  are  from  prismatic  compass  surveys  by  Mr.  Smyth.  The  boundaries 
of  the  states  are  in  several  cases  from  native  sources. 
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(wnn  Reference  to  the  Construction  of  Floating  Breakwaters). 

To  the  President  of  the  Boyal  Geographical  Society. 
Sir  — 

lu  my  numerous  arctic  voyages  I  have  been  enabled  to  gain 
considerable  experience  with  regard  to  the  influence  of  floating  bodies 
on  the  breaking  and  swell  of  the  waves.  Year  after  year  I  have  had 
opportunities  of  making  observations  on  a  large  scale  in  this  direction, 
and  I  have  endeavoured  to  study  the  phenomena  thoroughly,  in  order 
to  unravel  the  true  reasons  for  the  astonishing  effects  which  many  others 
before  me,  as  well  as  myself,  have  observed. 

I  began  my  arctic  work  in  the  year  1858.  I  then  accompanied  Prof. 
Otto  Forell  to  Spitsbergen.  We  had  at  our  disposal  a  small  fishing- 
smack  of,  I  think,  some  thirty  or  forty  tons.  In  her  we  started  from 
Hammer fesf,  and  sailed  to  Spitsbergen.  There  was  a  fairly  heavy  swell 
outside  the  Norwegian  islands,  but  when  we  approached  Bear  island  the 
swell  suddenly  went  down,  evidently  in  consequence  of  pieces  of  drift 
ice  scattered  over  the  surface  of  the  sea. 

We  lowered  a  boat  and  started  seal-shooting,  as  many  of  these 
animals  love  to  bask  on  the  ice.  But  it  is  well  known  that  the  landing 
on  a  rock  or  the  boarding  of  a  vessel  in  the  open  sea  can  seldom  be 
accomplished  without  considerable  difficulty.  I  myself  have  had  some 
experience  in  the  matter.  Once,  when  I  thought  that  the  sea  was 
perfectly  calm,  I  tried  to  land  on  a  skerry  south  of  Iceland,  formerly 
known  as  a  rookery  for  great  auks  (^Alca  impennis).  But  though  there 
was  no  perceptible  swell  on  board  the  vessel,  yet  on  ooming  to  the  skerry 
the  breakers  were  so  tremendous  that  we  had  great  difficulty  in  escaping 
being  swamped.  Our  voyage  to  Spitsbergen  in  1858,  in  the  small 
smack,  which  was  a  bad  sailer,  was  troublesome  in  the  open  sea,  so 
when  possible  we  sailed  close  to,  or  rather  within,  the  ice-belt,  and  it 
was  then  that  I  was  able  to  see  and  to  examine  critically  the  astonishing 
phenomena  in  question.  The  same  observations  were  made  by  me 
during  the  expedition  of  1861,  on  the  schooner  JSolua.  We  anchored 
in   lat.  80^,  and  organized  excursions  by  boat  to  the  Seven  islands. 
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Daring  these  trips  I  had  manj  opportunities  of  noticing  the  enormons 
difference  it  made  whether  we  were  in  open  water,  or  whether  we  were 
protected  by  a  narrow  belt  of  small  fragments  of  ice.  I  noticed  this 
phenomenon  on  a  somewhat  larger  scale  during  the  expedition  of  1864, 
when  the  circumstances  were  greatly  in  favour  of  observations  of  this 
kind.  I  went  to  Spitsbergen  then  on  a  schooner-rigged  gunboat  of 
twenty-five  tons  burthen,  a  very  small  craft  indeed.  The  object  of  the 
expedition  was  to  complete  the  survey  of  the  measurement  of  a  degree 
of  latitude  which  was  to  pass  over  Spitsbergen  from  north  to  south,  a 
work  which  was  begun  as  early  as  1861.  For  this  work  it  was  neoes- 
Fary  to  touch  at  as  many  places  as  possible  on  the  coast — there  was  no 
archipelago  off*  these  shores,  so  that  when  the  sea  was  quite  open,  it 
was  very  difficult  to  land :  but  when  we  met  with  a  place  where  the 
seaboard  was  hemmed  in  by  scattered  fragments  of  ice,  there  was  no 
difficulty  at  all  in  landing,  and  the  small  vessel  sailed  on  in  a  sea  that 
was  almost  perfectly  calm  whenever  it  could  get  within  a  belt  of  ice. 
In  1868  I  made  observations  again  on  this  subject,  but  they  were  of 
another  kind.  I  then  wished  to  proceed  northwards  from  north-west 
Spitsbergen,  from  about  the  spot  where  Andree's  balloon-house  is.  Our 
vessel  was  stationed  there.  I  wanted  to  go  further  north  in  September 
or  October,  because  the  polar-basin  ice  was  supposed  to  be  less  closely 
packed  at  that  time  than  during  the  summer.  Several  attempts  were 
made  to  penetrate  further  north  from  this  anchorage,  even  after  it  was 
evident  that  at  that  time  of  the  j'ear  there  was  but  little  prosj^ct 
of  getting  very  far. 

We  had  plenty  of  coal,  and  our  vessel  was  a  small  steamer  well 
known  in  Sweden,  but  at  present  belonging  to  Finland,  and  still  sound 
and  seaworthy.  This  little  boat,  the  Sophia,  has  gone  through  many 
vicissitudes.  As  a  soldier  feels  pride  in  the  wounds  he  has  received  in 
defence  of  his  country,  so  we  can  say  of  the  Sophia  that  she  can  pride 
herself  on  the  many  adventures  she  lias  undertaken,  and  in  which  she 
has  always  escaped  foundering,  thanks  mainly  to  the  excellent  material 
of  her  hull,  which  is  made  of  first-rate  Swedish  iron.  We  steamed 
northwards  several  times  from  lat.  80",  or,  more  correctly,  lat.  79°  40'. 

During  the  first  30  or  40  miles  the  water  was  free  from  ice,  and  the 
swell  often  very  heavy ;  but  when  once  in  the  ice,  or,  at  any  i*ate,  after 
passing  the  border  of  the  drift-ice,  the  sea  became  less  rough,  until  at 
last  there  was  a  complete  calm.  These  excursions  were  long  favoured 
by  good  fortune,  but  on  October  4  we  had  the  misfortune  to  collide — 
north  of  the  8 1st  degree — with  an  iceberg,  which  knocked  a  hole  in  the 
ship*s  side,  and  we  hewi  a  very  narrow  escape  indeed. 

This  calamity,  however,  was  most  interesting  from  a  scientific  point 
of  view.  The  ship  was  just  within  the  ice-belt,  where  heavy  seas  broke, 
and  therefore  made  it  very  unpleasant ;  but  had  we  gone  only  a  few 
cable-lengths  further  on,  we  should  have  been  in  perfectly  smooth  water. 
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In  1870  I  undertook  a  voyage  to  Greenland,  and  was  then  able  to 
make  similar  observations,  though  under  very  different  cironmstanceB. 
I  went  to  Greenland  on  a  Danish  merchantman,  the  Whale.  The 
passage  was  a  very  slow  one,  so  that  my  time  for  work  was  but  short. 
On  being  landed  at  Godthaab,  I  spent  that  part  of  the  summer  which 
remained  at  my  disposal  mostly  in  a  boat,  sometimes  a  whale-boat,  and 
sometimes  an  Eskimo  skin-boat,  called  "  umiak.'*  These  may  have  many 
excellent  qualities,  but  are  not  particularly  seaworthy.  The  coast  is 
very  open  here,  and  the  sea  often  very  rough  if  the  fairway  is  not 
sheltered,  either  by  stranded  icebergs  or  else  by  drift-ice.  Daring  my 
trips  in  these  waters  this  often  proved  to  be  the  case ;  so  these  excur- 
sions were  most  agreeable,  and  I  could  land  where  I  wished.  At  last 
I  made  land  excursions  in  the  daytime,  sleeping  at  night  in  the  *'  umiak," 
when  the  Eskimo  rowed  me  further  along  the  shore — which  could  be 
done  without  the  least  difficulty,  as  the  sea  was  quite  calm,  in  conse- 
quence of  the  ice  drifting  along  the  coast. 

Then  came  a  new  expedition  in  1875,  this  time  undertaken  in  a 
small  Norwegian  whaler,  the  Proven^  which  was  of  the  measurement 
of  about  forty-three  tons.  We  sailed  first  to  Novaya  Zemlya,  then  passed 
along  the  coast  of  tliis  island,  and  finally  sailed  over  the  Kara  sea  to 
the  Yenisei.  Along  the  west  coast  of  Novaya  Zemlya  there  is  no  archi- 
pelago, only  a  skerry  here  and  there,  so  that  it  was  very  difficult  to 
land  where  the  sea  was  open ;  but  if  an  ice-belt  lay  outside,  the  sea 
was  perfectly  calm.  The  southern  part  of  the  Kara  sea  was  pretty 
free  from  ice,  as  was  also  the  middle  part,  consequently  the  seas  were 
very  heavy ;  so,  as  often  as  opportunity  allowed,  we  went  inside  under 
the  lee  of  the  ice-bolts  we  encountered,  and  invariably  found  smooth 
water.  I  experienced  precisely  the  same  conditions  in  my  voyage  of 
1870).  That  the  sea  can  be  very  rough  in  these  waters,  or,  at  any  rate, 
for  such  small  craft  as  I  sailed  in,  I  experienced  in  1875,  when  I 
went  up  the  Yenisei.  A  heavy  sea  set  in  up  the  river  from  the  mouth, 
which  was  free  from  ice,  and  caused  us  much  difficulty  in  landing  by 
boat. 

Then  in  1878  came  the  Vega  expedition.  However,  we  then  passed 
for  the  most  part  through  tightly  packed  masses  of  ice,  so  I  cannot  say 
that  I  have  any  important  observations  bearing  on  this  subject  from 
this  voyage — at  least,  as  far  as  I  can  remember  at  present. 

In  1883  I  again  went  with  the  Sophia  to  Greenland,  and  again  I 
had  an  opportunity  of  making  observations  in  the  same  direction,  and 
even  of  another  kind  than  those  I  had  previously  made.  I  passed 
along  the  north-west  coast  of  Greenland,  and  anchored  in  one  of  the 
deep  fiords  which  have  penetrated  far  into  the  land.  While  I  made 
an  excursion  on  the  inland  ice,  the  Sojphia  with  part  of  the  expe- 
dition was  desi)atohed  still  further  north  to  Cape  York.  An  English 
whaler  was  crushed  to  pieces  by  the  ice  on  her  way,  but  the  Sophia 
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reached  her  destination  and  returned  unharmed.  Later  on,  the  Sophia 
had  hazardous  adventures  in  the  long  fiords  that  intersect  the  west 
coast  and  the  southern  extremity  of  Greenland.  I  then  proceeded  in 
the  direction  of  Iceland.  As  is  well  known,  some  northern  colonies 
existed  since  the  tenth  century  in  Greenland,  though  discussions  have 
arisen  as  to  their  exact  position.  I  myself,  at  any  rate,  hold  in  this 
matter  a  different  opiDion  from  most  other  investigators  of  Green- 
land. At  first  it  was  considered  that  these  colonies  lay  opposite 
Iceland.  At  the  close  of  the  sixteenth  century,  the  Danish  kings 
wished  to  regain  their  old  lost  colonies,  and  therefore  despatched 
expeditions  from  Iceland  to  the  east  coast  of  Greenland,  of  which  the 
first  set  o£E  in  1579.  It  was  unsuccessful,  and  so  were  the  numerous 
expeditions,  often  equipped  with  the  greatest  care — numbering,  if  I 
remember  rightly,  eighteen  in  all — which  during  the  three  subse- 
quent centuries  were  despatched  to  these  waters,  chiefly  from  Denmark. 
Of  these  I  will  only  mention  the  very  latest — the  French  expedition 
in  the  frigate  La  Lilloise  under  the  command  of  Blosseville,  which  was 
lost  with  all  hands ;  Sir  Leopold  McClintock*s  in  the  Bulldog^  and 
Sir  Allen  Young's  in  the  Fox,  both  returning  with  damaged  vessels 
without  being  able  to  reach  the  coast  of  Greenland  opposite  Iceland. 
Their  failure  was  caused  by  the  diflBculty  of  breaking  through  the 
mighty  barrier  of  drift-ice  and  icebergs  which  surrounds  this  part  of 
the  coast  of  Greenland.  There  is  a  constant  swell  at  the  edge  of  the 
ioe-belt;  huge  icebergs  roll  up  against  mighty  stretches  of  bank-ice, 
and  thus  form  an  ice-mill  that  no  vessel  had  been  able  to  penetrate  for 
three  hundred  years.  A  few  years  before  my  voyage  in  the  Sophia,  a 
celebrated  Danish  arctic  navigator  had  declared  in  print  that  the 
passage  was  utterly  impossible,  and  both  Sir  Leopold  McClintock  and 
Sir  Allen  Young  sent  me  warnings  when  they  heard  that  I  intended 
trying  my  luck  at  this  spot.  Belying,  however,  on  smooth  water  being 
reached  immediately  within  the  outer  fringe  of  the  ice-barrier,  and  that 
all  danger  would  soon  be  passed  if  only  the  vessel  steamed  boldly  ahead, 
I  hazarded  the  experiment  with  my  small  craft,  and  succeeded.  Where 
the  conditions  were  favourable,  I  steamed  right  ahead.  When  in  among 
the  rolling  icebergs  and  ice-fields,  it  seemed  at  moments  that  all  was 
lost  and  destruction  certain;  but  immediately  after,  when  the  outer 
belt  was  duly  passed,  everything  was  calm  and  still,  and  all  danger  was 
over.  Over  the  pretty  considerable  expanse  that  intervened  before 
land  was  reached,  we  sailed  on  through  ice-fields  which  were  driven 
along  the  coast  in  a  southerly  direction.  Now  and  again  a  huge  iceberg, 
owing  to  the  influence  of  under-currents,  went  its  own  peculiar  way, 
driving  away  the  enormous  ice-fields  like  froth,  and  leaving  broad  lanes 
in  which  there  was  no  trace  of  swell,  and  in  which  the  Sophia  could 
calmly  steam  along  to  a  very  pretty  haven  which  lay  on  the  east  coast 
of  Greenland  opx)Osite  Iceland,  and  which  I  christened  King  Oscar's 
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haven.  After  a  short  stay  there  I  again  steamed  away,  and  had  the 
same  agreeable  and  calm  sea  nntil  we  sailed  into  the  outer  fringe  of  the 
ioe-belt.  There  a  very  violent  and  dangerous  rolling  oocnrred  among 
the  icebergs  and  floes,  when  the  deck-house  was  damaged  by  being 
nipped  between  two  tossing  ice-floes.  The  vessel,  however,  suffered  no 
farther  injury. 

Thos,  during  my  farewell  visit  to  the  arctic  seas,  I  was  enabled  to 
observe  on  the  very  largest  scale  the  lulling  effect  of  floating  masses  of 
ice  on  a  heavy  sea. 

Once  more  I  must  lay  stress  on  the  fact  in  question  having  been 
observed  a  long  time  ago,  as  also  on  its  having  been  the  direct  cause  of 
attempts  being  made  to  use  floating  breakwaters  for  the  protection  of 
harbours.  The  literature  concerning  projects  in  this  direction  is  very 
difficult  of  access.  A  Bluebook  issued  by  the  English  Government 
is  the  best  I  know  of.  The  House  of  Lords  appointed  in  August, 
1860,  a  committee  to  investigate  '*how  far  it  may  be  practicable  to 
afford  better  shelter  for  shipping  upon  our  coasts  than  is  at  present 
afforded,  by  the  adoption  of  some  plan  for  the  construction  of  breakwaters 
and  harbours  less  costly  and  better  adapted  for  certain  localities  than 
the  system  of  solid  masonr}"*  hitherto  in  use/'  The  committee  consisted 
of  a  duke,  four  earls,  and  eight  other  members  of  the  House.  Some  of 
them  were  certainly  sailors,  and,  at  all  events,  the  committee  performed 
its  duty  in  a  most  praiseworthy  manner.  Various  persons  who  had 
experience  in  the  matter  were  called  before  the  committee  and  questioned. 
Their  separate  testimony  is  entered  fully  on  the  minutes,  so  that  a 
precise  idea  is  obtained  as  to  the  opinion  and  vote  of  each  person  on 
the  matter.  Among  those  examined  were  the  most  celebrated  seamen 
and  harbour  constructors,  as  well  as  others,  who  evidently  were  no  great 
specialists,  but,  on  that  account,  perhaps,  richer  in  imagination.  From 
the  report  of  this  committee,  it  seems  that  in  some  places — more 
especially  at  one  spot  in  France — experiments  have  really  been  made 
with  floating  breakwaters,  but  have  led  to  no  satisfactory  results.  This 
is,  in  my  opinion,  owing  to  the  fact  that  they  have  disregarded  the 
manner  in  which  the  sea  acts,  and  have  made  attempts  to  protect  the 
harbours  by  a  few  gigantic  breakwaters.  These  have  been  anchored 
in  suitable  spots  outside  the  harbour  with  the  intention  of  thus  affording 
the  desii-ed  shelter.  However,  the  difficulty  has  been  that  no  chains 
ever  yet  made  have  held.  When  these  huge  masses  have  been  anchored 
for  a  time,  the  chains  break  at  last  through  the  constant  tension  to 
which  they  are  subjected.  Attempts  have  been  made  to  replace  one 
strong  chain  by  several  smaller  ones,  but  this  also  has  proved  a  failure, 
as  the  chains  snapped  one  after  another,  and,  owing  to  this,  these 
floating  breakwaters  presented  a  real  danger,  but  no  practical  shelter 
to  the  harbour. 

Let  me  further  call  to  mind  that  similar  breakwaters  on  a  smaller 


STUDIES  AMONG  THE  DRIFT*IC£  OF  THE   POLAR  SEAS.  497 

•scale  have  also  been  utilized  in  the  northern  countries.  As  a  specialist 
has  observed^  we  in  Sweden  have  employed  weather-rafts,  whioh  have 
been  placed  with  the  view  of  sheltering  a  boat  or  an  anchorage.  How- 
ever, here  again  there  were  difficulties  to  be  encountered  in  anchoring 
the  probably  enormous  rafts.  This  is*  a  great  disadvantage,  and,  from 
what  I  have  been  told,  they  do  not  seem  to  give  any  really  satisfactory 
shelter.  Any  one,  however,  who  has  had  the  opportunity  of  clo^j 
observing  how  the  floating  pieces  of  ice,  in  spite  of  their  insignificant 
•size,  affect  the  sea,  must  feel  that  this  effect  is  not  caused  by  the 
momentum  of  the  fragments  of  ice,  nor  yet  by  their  size,  but  that  their 
•effect  consists  in  disturbing  the  waves  and  causing  a  change  in  them, 
both  as  regards  their  length,  height,  and  direction.  Now,  when  seveial 
such  waves,  which  differ  in  their  nature  and  direction,  meet,  tiieir 
momenta  destroy  each  other,  and  there  arises  what  is  called  in  physics 
*^  interference."  The  fundamental  reason  why  these  loose  fragments  of 
ice  so  completely  calm  the  movements  of  the  waves  must  accordingly 
not  be  sought  in  the  fact  that  the  power  of  the  wave  is  absorbed, 
but  in  the  circamstance  that  the  waves  are  irregularly  deviated  in 
different  directions,  and  then  interference  arises.  Should  this  take 
place  under  very  favourable  circumstances,  two  waves,  even  though  of 
enormous  size,  can  neutralize  each  other.  The  same  thing  is  observed 
in  optics,  where,  under  certain  conditions,  two  waves  of  light  do  not 
increase,  but  diminish  or  destroy  each  other.  If  these  observations  are 
<K)rrect,  it  is  evident  that  fresh  attempts  should  be  made  to  give  shelter 
to  a  harbour  by  laying  out,  not  a  few  large,  but  a  number  of  small, 
floating  breakwaters.  Probably  a  large  number  would  be  needed,  but 
a  harbour  is  an  expensive  piece  of  work,  and  is  well  worth  a  considerable 
outlay.  When  a  certain  harbour  was  in  course  of  construction  here  in 
Sweden,  I  made  a  proposal  that  an  experiment  should  be  allowed  in  this 
direction.  I  came  too  late  that  time,  but  I  shall  try  to  raise  the 
question  again,  so  that  experiments  may  be  made  on  a  small  scale  at 
one  of  our  harbours,  in  order  to  ascertain  whether,  by  surroanding  the 
harbours  with  a  large  number  of  small  floating  breakwaters,  a  satisfactory 
shelter  can  be  obtained  for  vessels  or  for  the  moles  of  the  harbour.  On 
our  coasts,  where  our  skerries  are  a  natural  protection  against  sea  and 
storm,  a  harbour  of  refuge  such  as  I  have  proposed  is  needed  in  but 
few  places.  Few  countries,  however,  are  in  this  respect  so  fortunate 
as  Sweden  and  Norway.  The  coasts  of  other  countries  are  generally 
open  to  the  sea,  so  that  a  shelter  for  vessels  on  the  above-mentioned 
principles  might  prove  of  inestimable  value. 

A.    E.   NOEIDENSKIOLD. 
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A  JOURNEY  THROUGH  THE  KHIN6AN  MOUNTAINS.* 

By  Dr.  A.  DONALDSON  SMITH. 

When  we  started  north  from  Peking  on  May  19,  1897,  en  route  U^ 
Mongolia  and  Siberia,  it  was  our  intention  to  travel  through  that  part 
of  the  Ehingan  range  which  lies  between  Dolon  Nor  and  the  upper 
branches  of  the  Nonni  river,  and  to  eventually  reach  the  Amur.  We 
were  successful  in  this,  and  although  we  were  disappointed  in  not 
getting  much  shooting,  we  managed  to  collect  over  a  hundred  different 
varieties  of  moths  and  butterflies,  besides  many  birds  and  other  natnraV 
history  specimens.  For  the  reason  that  the  journey  was  undertaken  for 
pleasure,  I  did  not  attempt  to  make  a  minute  survey  of  the  country,  so 
that  the  map  which  I  have  presented  to  the  Society,  and  which  is  based 
on  rough  compass  work,  is  subject  to  errors  in  regard  to  the  exact 
positions  of  the  places  I  have  marked  on  it.  The  Europeans  of  the 
party  consisted  of  Mr.  J.  E.  Famum,  Mr.  G.  L.  Famum,  and  myself. 

At  first  our  journey  led  us  through  the  flat  basin  lands  which  have 
been  formed  to  a  great  extent  by  the  alluvia  brought  down  by  the 
tributaries  of  the  Pai  Ho,  and  which  are  under  a  high  state  of  cultiva- 
tion. Villages,  consisting  of  about  thirty  houses  each,  ocourred  at 
intervals  of  two  miles,  besides  the  occasional  larger  towns  of  a  thousand 
or  more  inhabitants.  In  and  about  the  villages  grew  clusters  of  tall 
elms,  pine  trees,  and  willows,  but  with  these  exoeptious  scarcely  a  tree 
was  visible.  A  strong  wind  blew  constantly  from  the  ndrth-west,  laden 
with  the  finest  dust  that  the  Mongolian  plains  can  boast  of,  and  this, 
together  with  a  scorching  sun,  had  a  tendency  to  reduce  the  length  of 
our  marches  at  first.  As  Dolon  Nor,  or  Lama  Miao,  is  a  large  trading 
centre  between  China  and  Mongolia,  inns  are  to  be  found  12  miles 
apart,  where  eggs  and  plenty  of  fresh  vegetables  can  be  procured  for 
strings  of  cash  or  copper  coio.  On  our  second  march  we  crossed  a  small- 
stream  called  Sha  Ho,  and  later  a  tributary  of  the  Pai  Ho  near  the  large 
market  town  Nu  Lan  Chan.  The  Pai  Ho  is  only  about  50  yards  wide 
here,  but  it  is  subject  to  enormous  floods,  as  are  all  the  tributaries  of  the 
great  river  at  Tien-tsin.  The  following  day  the  mules  had  hard  work 
dragging  the  carts  along  a  sandy  path  by  the  side  of  the  Pai  Ho,  bat 
later  the  road  swung  away  from  the  stream,  and  we  found  ourselves 
approaching  the  base  of  the  great  mountain  system  which  forms  an- 
escarpment  to  the  almost  boundless  plains  of  Mongolia. 

We  passed  two  quaint  old  towns  called  Mi  Yuen  Chan  and  Shi-Hia, 
both  of  them  surrounded  by  well-preserved  walls,  relics  of  the  Ming 
dynasty,  but  now  almost  deserted  and  very  dilapidated  in  the  main 
part.  Entering  a  broad  valley,  we  were  now  delighted  at  the  change 
of  scenery  from  the  monotonous,  cultivated,  and  dusty  plains.      The- 

♦  Map,  p.  580. 
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Taltey  was  surrounded  on  three  sides  by  monntaina  2000  feet  high, 
preseating  very  fine  rugged  lines,  and  green  to  their  summit.  There  vere 
A  few  olumpa  of  trees  abont  the  defiles,  but  the  mountains  were  in  other 
respects  more  free  from  wood  than  the  hills  of  Sootland,  covered  with  a 
low  sfambonlyft  foot  high,  and  luxuriant  grass  that  affords  nourishment 
to  vast  flocks  of  sheep  and  goats.  A  rough  stooy  road  at  the  end  of  the 
valley  led  np  almost  to  the  top  of  the  mountains,  and  through  a  very 


ornate  and  masBive  gateway  called  "  Nan  Tien  Mi;n,"  or  "  South  Gat& 
of  Heaven.''  Descending  one  or  two  tures  of  iho  road,  we  now  entered 
the  town  Ko  Fi  Kau,  where  we  foued  ourselves  surrounded  on  all  sides 
by  the  Great  AVall  witli  its  numerous  ramifi cations,  which  extended  like 
the  arms  of  a  giant  octopus  over  mountain  and  valleys  as  far  as  the  eye 
oouM  follow  them.  Leaving  the  Great  Wall  on  May  24,  we  wound  in 
and  out  of  the  mountains  and  along  a  broad  river-bed,  lo  the  busy  town 
of  Lu  Hai  Kan.  From  hero  those  that  were  mounted  set  out  ahead  of 
the  oarts,  riding  first  over  one  pass   2000  feet  high,  and  then  over 
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another  of  about  the  same  height,  each  pass  surmounted  by  a  quaint  Josh 
temple. 

The  next  daj*8  march  (27  miles)  afforded  us  beautiful  mountain 
scenery.  We  crossed  one  pass,  2411  feet  high,  that  reminded  me  much 
of  the  Stelvio,  on  account  of  the  numerous  windings  of  the  road  which 
oould  be  traced  from  the  summit  deep  down  to  the  bottom  of  a  narrow 
and  rugged  valley.  From  here  on,  till  we  reached  -Siberia,  we  heard 
much  of  robbers,  and  occasionally  caught  sight  of  a  few ;  but  we  did  not 
fear  them,  as  they  are  not  eager  to  rob  Europeans,  and  especially  a  party 
as  well  armed  as  we  were.  The  brigands,  however,  are  a  source  of 
•constant  dread  to  the  inhabitants  and  to  caravans,  since  they  are  well 
armed  with  Mauser  rifles,  and  have  strong  swift  ponies.  Passing  down 
through  the  narrow  gorges,  we  came  to  the  river  Hang,  which  wound  its 
way  through  a  broad  fertile  valley,  in  which  lay  the  town  of  Lu  Chia 
Yang,  where  we  found  a  good  inn  to  stop  at  for  the  night* 

On  May  27  we  climbed  gradually  through  beautiful  valleys,  following 
the  windings  of  the  Hang  Ho,  or  '*  Dry  river,''  and  had  the  pleasure 
of  meeting  Dr.  Eugen  von  Cholnoky,  professor  of  geography  in  the 
University  of  Budapest,  who  had  made  a  journey   to    Khalgan   and 
Dolon  Nor,  and  who  was  now  on  his  way  back  to  Peking.    He  reported 
very  cold  weather  at  Dolon  Nor.     We  were  now  enjoying  very  com- 
fortable weather,  the  mercury  usually  falling  as  low  as  45^  Fahr.  at 
night,  and  rarely  rising  above  75°  in  the  daytime.     The  second  march 
after  this  we  came  to  a  small  village  6  miles  beyond  Eu  Chia  Tuen, 
where  a  path  diverges  a  little  towards  the  left,  and  afterwards  meets  the, 
main  road  10  miles  further  on.     Hearing  that  this  path  lead  to  a  lama 
temple,  Mr.  J.  E.  Farnum  and  I  left  the  caravan  and  followed  it.     We 
reached  the  temple,  which  is  called  San  Ti  Ying,  and  discovered  that 
the  buildings  were  not  very  large,  although  picturesque.    Leaving  the 
temple,  we  rode  a  little  west  of  north  over  a  very  steep  pass,  tiU  we 
joined  the  main  road  again  and  caught  up  with  the  caravan,  which  waR 
having  difficulty  in  negotiating  a  bad  bit  of  marshy  ground.     Although 
a  long  time  on  the  road,  we  only  covered  a  distance  of  14  miles  on  this 
march,  stopping  at  Pan  Pi  Shan  for  the  night ;  but  we  made  up  for  this 
the  next  day  by  travelling  all  the  way  to  the  large  town  of  Eu  Men  Teu, 
which  is  situated  40  miles  beyond  Pan  Pi  Shan,  and  30  miles  south-east 
of  Dolon  Nor  (distances  are  given  in  English  miles  by  road).     On  the 
last  day  of  May  we  climbed  to  the  high  plateau  of  Mongolia,  trotted 
rapidly  for  a  few  miles  over  a  2)lain  as  flat  as  a  billiard-table,  and  then 
entered  the  large  town  of  Dolon  Nor,  where  we  were  destined  to  spend 
ten  days.     Leaving  Dolon  Nor  on  June  10,  we  made  three  short  marches 
to  a  little  village  called   San  Lao  Ho  Tzu  (37  miles),  in  the  outer 
imperial  hunting-park.     The  valleys  were  broad,  and  intersected  only 
by  low  ranges  of  hills  about  1000  feet  high,  and  not  a  tree  or  bush  even 
was  visible.     The  inhabitants  numbered  scarcely  forty  to  every  10  square 
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mile^,  and  these  were  poor  and  thriftleHs,  oonBisting  of  petty  fannerB 
or  Hbeep,  cattle,  and  pig  drirere.  The  ooly  fuel  we  could  get  was  the 
dried  refuse  of  cattle  or  camel  stalls,  whicli  gave  our  cook  much  trouble, 
until  he  oaagbt  the  trick  from  the  Mongols  of  digging  a  slanting  trough 
in  the  ground,  in  which  a  fire  can  be  made  with  boit  de  vacke  hot 
enongh  to  melt  silver.  On  June  13  we  started  off  at  a  very  slow  paoe. 
A  day  of  hard  rain  had  made  the  road  muddy,  and  the  cart  was  a  source 
of  much  annoyance.    All  our  seTvants,  excepting  No.  1  boy,  were  bIow 
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lazy,  and  discontented.  It  took  them  two  hours  to  load  the  camels  every 
morning,  a  job  that  my  Somali  hoye  used  to  accomplish  in  Africa  in 
twenty  minutes.  After  a  6-mile  inarch  we  came  to  an  encampment 
of  Chinese,  who  were  tending  some  thousand  or  more  camels  for  the 
summer.  Their  camp  presented  a  busy  scene,  for  they  were  covering 
the  camels  with  tar-oil  from  bead  to  foot,  at  the  rate  of  one  in  every  five 
minntes,  and  pulling  away  the  few  remaining  masses  of  last  year's  wool 
that  atill  clung  to  some  of  the  beasts.    Camels  are  worked  in  this  part 
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of  the  world  nine  months  of  the  year,  and  they  are  then  allowed  to  rest 
for  three  months,  after  having  been  given  a  coat  of  tar  to  heal  their 
sores,  lliey  are  at  their  worst  in  June,  when  their  holiday  season 
begins ;  and,  although  ours  were  in  exoeptionally  good  eondition,  they 
showed  nevertheless  the  result  of  a  long  winter's  work,  when  they  had  to 
labour  many  hours  daily  with  400  or  500  lbs.  on  their  backs.  Tang  Shon 
Pai  is  a  little  police-station,  situated  on  a  high  plateau  near  the  top  of 
the  Ehingan  range.  The  main  range  runs  directly  south-west  from  the 
Amur  river,  until  it  merges  within  the  eastern  extension  of  the  Nan  Shan 
chain  north  of  Peking ;  but  it  throws  out  many  flying  buttresses,  as  it 
were — mountain  chains  that  run  far  away  to  the  east,  so  that  a  man 
travelling  through  these  offshoots  might  mistake  them  for  the  main 
watershed.  The  plateau  lands  are  situated  at  an  elevation  of  approxi- 
mately 5000  feet,  while  the  peaks  rise  to  6500  feet,  and  oocasioDally  to 
7000  feet ;  but  the  mountains  do  not  seem  very  high  to  one  approaching 
them  from  the  west,  as  they  form  the  eastern  bulwark  of  the  great 
Mongolian  plateau,  which  is  in  itself  more  than  4000  feet  above  the  sea- 
level.  On  our  next  march  we  crossed  an  almost  flat  bit  of  country  at 
an  elevation  of  5000  feet,  passing  several  little  springs  and  rivulets 
flowing  south-east  into  branches  of  the  Pei  Ho,  and  then  after  15  miles 
the  road  led  us  through  a  narrow  valley  between  high  mountain  peaks 
to  a  small  settlement  of  Mongols  and  Chinese,  called  Hai  Ma  Ku.  The 
valleys  were  here  covered  with  trees,  as  well  as  the  northern  slopes  of  the 
mountains,  and  in  consequence  of  this  there  was  considerable  game 
about,  in  the  shape  of  the  small  barking  deer,  called  *'  pause  "  by  the 
natives ;  the  larger  spotted  deer ;  the  Manchurian  wapiti,  or  '^  lou  ;  "  and 
wolves  and  wild  cats.  The  forests  were  composed  of  spruce,  birch, 
larches,  and  a  few  maple  trees. 

On  June  25  we  made  a  short  march  of  9  miles  to  the  middle  of  a 
broad  grassy  undulating  plateau,  6102  feet  high,  where  there  was  a 
small  pond  of  rain-water.  The  next  march  took  us  over  a  pass  ou  the 
eastern  side  of  tlie  range,  to  the  village  of  Chang  Eu  Tai,  where  there  is 
a  stream  50  yards  wide,  and  a  good  road  running  eastward  along  it. 
After  thi»  there  was  a  low  stony  pass  to  cross  to  a  narrow  valley,  in 
which  was  situated  the  little  village  of  Tsao  Hu  Ku.  The  mountain 
peaks  on  either  side  of  the  valley  were  very  jagged  and  bare,  and  differed 
much  from  the  broad  rounded  mountain-tops  we  had  seen  ever  since  we 
left  Dolon  Nor,  although  they  were  geologically  the  same,  being  of 
ancient  volcanic  origin.  At  the  end  of  the  valley  there  arose  a  litde 
stream  that  gradually  widened  as  it  flowed  north  into  the  Shi  La  Mu 
river,  and  about  this  brook  hovered  myriads  of  beautiful  butterflies  and 
moths.  They  were  remarkable,  not  only  on  account  of  their  numbers, 
but  also  by  reason  of  the  great  variety  of  species  they  represented. 
Until  we  arrived  on  the  eastern  slope  of  the  mountain  range  we  saw  few 
butterflies,  but  now  we  were  kept  very  busy  with  our  hand-nets  till  we 
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reached  the  end  of  our  journey.  It  was  different  with  the  birds,  for, 
although  we  shot  about  forty  different  ^arietiee  between  Peking  and 
Doloa  Nor,  we  were  only  able  to  inorease  our  coUeotloa  by  a  dozen  more 
epecies  before  reaching  the  Amur.  Of  floweriug  plants  there  was  an 
infinite  variety  throughout  the  entire  length  of  our  journey,  but  these 
were  espeoially  beantifnl  on  the  high  plateaus,  where  they  made  a 
display  such  as  I  have  never  before  witnessed.     Warm  weather  was  in 


■tore  for  ub  as  we  gradually  descended  to  lower  levels.  The  mercury 
rarely  fell  below  63°  at  night,  while  the  maximum  for  the  daytime  was 
90%  and  during  the  whole  month  of  June  we  only  experienced  three 
days  of  hard  rain,  besides  half  a  dozen  light  showers. 

A  couple  of  marches  now  brought  us  to  the  conflnenoe  of  the  8hi  La 
Mn  river  and  the  Pao  Li  Ku  Ho,  two  streams  each  about  30  yards 
broad  and  3  feet  deep  in  the  dry  season,  hut  which  often  rise  in  the 
epring   and    autumn  with  wonderfwl    rapidity,    overflow   their  broad 
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sandy  beds,  and  cause  death  and  destractioa  throughoiit  the  ponntry  » 
long  way  inland.  .  '         , 

After  following  the  Pao  Li  Ku  Ho  for  10  mile^,  we  oame  to  the 
large  town  called  Ching  Pong^  which  is  situated  at  the  foot  of  a  low 
range  of  hills  whiere  two  yalleys  meet.  The  inhahitanta  nnmbered 
about  5000,  and  are  mostly  Chinese.  There  is  a  lamaseiy,  contain- 
ing.  one  hundred  priests,  on  the  outskirts  of  the  town,  but  with 
this  exception  one  sees  very  few  Mongols.  Vegetables,  such  as  beans, 
onions,  pumpkins,  peas,  spinach,  radishes,  and  carrots,  are  raised  near 
the  town,  and  many  acres  are  planted  in  maize,  sorghum,  millet,  wheat, 
and  oats.  Most  of  the  things  in  daily  use  among  the  Chinese,  as  well 
as  among  the  Mongols,  are  manufactured  here,  and  there  is  also  & 
considerable  trade  with  Dolon  Nor  and  Jehol.  There  were  many 
apricots  in  the  markets,  imported  from  the  latter  place,  and  a  fish 
resembling  perch,  salted  and  brought  from  the  fresh-water  lake  Talka, 
which  lies  to  the  west  beyond  the  mountains. 

We  rested  three  days  at  Ching  Pong,  and  then  made  two  marchea 
north-north-east,  passing  many  villages  with  a  mixed  population  of 
Chinese  and  Mongols,  to  the  small  town  called  Long  Shan,  where 
there  was  a  hot  sulphur  spring.  On  thia  march  we  followed  the 
river  Pao  Li  Ku  to  its  sources,  14  miles  from  Ching  Pong,  and  then, 
crossing  a  low  pass,  came  to  a  little  stream  flowing  north.  The  supreme 
prince  of  eleven  provinces  of  Mongolia,  Mau  Nau  Hang  Wang,  was 
camped  at  Long  Shan  with  his  nephew  and  a  guard  of  fifty  soldiers. 
It  was  his  custom  to  spend  twenty-one  days  of  each  year  of  the  spring 
to  take  the  sulphur  baths,  camping  close  to  a  number  of  lama  temples, 
in  which  there  were  tubs  reserved  for  nobles.  Immediately  upon  our 
arrival  the  prince  sent  word  that  he  would  like  us  to  stop  the  next  day 
and  visit  him,  accompanying  the  message  with  a  present  of  a  sheep. 
Accordingly,  the  following  morning  we  rode  over  to  the  Mongol  oamp, 
and  were  received  by  the  prince  and  his  nephew  in  a  most  courteous 
and  hospitable  manner.  The  royal  tent  tv^as  rectang^olar  in  shape,  and 
had  a  top  that  resembled  much  the  roof  of  an  ordinary  Chinese  house — 
flat  in  the  centre,  and  curving  gracefully  towards  the  sides  and  comers. 
It  struck  me  that  the  Chinese  may  have  got  the  design  for  the  pretty 
lines  of  their  roofs  from  tents  like  the  one  I  have  described. 

Prince  Nau  Hang  Wang  is  a  slender  man,  forty  years  of  age,  with 
very  bright,  intelligent  eyes  and  aquiline  features.  He  is  descended 
from  a  long  line  of  noble  ancestors,  and  on  this  account,  as  well  as  on 
account  of  his  being  suzerain  to  eleven  other  princes  of  Mongolia,  he  is 
held  in  high  esteem  at  the  court  of  Peking.  He  seemed  very  desirous 
of  having  a  large  ariuy  under  his  command,  and  he  has  lately  sent  two 
agents  to  Europe  to  purchase  the  most  improved  modern  rifles.  He 
asked  me  if  I  could  not  suggest  some  means  of  increasing  the  efficiency 
of  his  troops  in  keeping  down  the  robbers,  to  which  I  replied,  that  the 
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fiiot  step  to  be  taken  in  that  direction  would  be  to  pay  the  eoldien 
Buffioiently  that  their  eziitanod  sbDuld  not  depend  DpoD  bribaiy.  No 
>ii0T9  qjieations  were  asked  after  this  regarding  the  coaetituted  forms 
of  ChinMe  government,  but  several  hours  were  spent  in  pleasant  oon- 
versation  on  general  subjects,  the  prince  paying  us  a  lung  visit  in 
onr  tenia  in  the  afterDoon,  and  bringing  presents  of  oily  aweetmeats. 
Leaving  Ijobg  Shan,  we  made  three  marches  in  an  eaatwardlyidirec- 
tto6  to  the  village  of  Sa  Pa  La  Lai,  croeaing  several  valleys  and  fording 


three  small  streams.  We  were  now  in  the  province  of  Paiin,  and  near 
onr  camp  wss  a  military  parade  ground  and  a  tower,  from  the  top  of 
which  the  prince  of  Parin  was  supposed  to  review  his  troops.  We 
stopped  at  Sa  Pa  La  Lai  more  than  a  day,  and  made  a  little  side  trip  to 
a  group  of  monntains,  6000  feet  high,  which  lay  immediately  to  the 
south  of  us. 

Our  next  two  marches  were  through  an  uninhabited  country  as  far 
as. the  little  Uongol  village  called  Hu  Pu.    Here  there  were  no  Chinee» 
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whatever,  and  the  round  latticed  tent  of  the  Mongol  took  the  place  of 
mnd  houses.  We  were  destined  to  meet  no  more  Chinese  now  for  several 
marches,  and  we  were  glad  of  the  change,  for  the  Mongol  is  a  much 
more  agreeable  person  to  deal  with  than  his  almond-eyed  neighbour. 
We  were  treated  with  much  hospitality  whenever  we  visited  a  Mongol's 
camp,  being  ofifered  anything  there  was  in  the  tents  to  eat  or  to  drink. 
The  native  food  is  repulsive  to  European  palates,  consisting  of  very  sour 
cheese,  spirit  made  from  milk,  hot  bread,'  and  cakes  composed  of  millet 
or  poor  wheat  flour,  sour  milk,  and  a  concoction  which  is  called  ''tea" 
by  the  Mongols,  but  which  is  nothing  but  boiled  sour  milk  flavoured 
slightly  with  tea. 

Ever  since  the  Mongols  were  conquered  by  the  Chinese,  it  has  been 
the  plan  of  the  latter  to  keep  their  neighbours  in  the  north  as  much 
under  their  thumbs  as  possible.  These  are  not  allowed  to  cultivate  the 
rich  soil  of  their  valleys.  A  little  less  than  half  the  male  population  is 
obliged  to  take  priestly  orders,  and  in  the  event  of  war  in  China  many 
of  the  remaining  adult  males  are  drafted  into  the  imperial  service. 
Every  facility  is  ofiered  to  the  Chinese  to  emigrate  to  Mongolia,  and 
these  are  spreading  northwards  so  rapidly,  that  in  a  few  years  it  will  be 
difficult  to  find  a  Mongol  in  Eastern  Mongolia.  The  rich  and  luxorious 
princes  and  barons  are  only  too  willing  to  bow  down  to  the  Chinese 
authority,  that  they  may  continue  their  easy  existence.  The  land  is  the 
property  of  the  nobles,  and  on  this  the  poor  Mongol  is  allowed  to  exist 
under  saflerance,  as  it  were.  The  Mongols  whom  we  saw  could  soacoely 
be  called  nomads.  Many  of  them  do  not  move  their  tents  at  all,  while 
the  others  merely  change  their  quarters  from  one  side  of  the  valley  to 
another  according  to  the  season ;  perhaps  camping  on  the  side  of  a  hill 
to  avoid  the  swarms  of  flies  in  July  and  August,  and  in  winter-time 
choosing  some  spot  which  is  sheltered  from  the  north-west  winds. 
Every  tent  is  guarded  by  three  or  four  savage  dogs,  which  make  it 
very  unpleasant  for  the  passer-by,  and,  indeed,  dangerous  to  any  one 
approaching  them  unarmed.  The  villagers  are  rich  in  ponieaand  cattle, 
and  also  raise  a  few  sheep  and  goats.  After  leaving  Hu  Pa,  we  travelled 
16  miles  to  a  village  situated  at  the  edge  of  a  ''hunting-park/*  which 
marks  the  boundary  between  Paiin  and  Wu  Chu  Men  Ching  provinces. 
Just  below  the  village  two  streams  unite,  the  larger  of  which  is  the 
Cha  Hau  Mu  Lun,  and  at  their  junction  a  tall  white  tower  rises 
about  50  feet  in  the  air,  built  of  stone  and  plastered;  bat  all  the 
natives  could  tell  me  about  this  was,  that  it  had  been  built  several 
generations  ago  to  the  memory  of  a  deceased  lama.  From  here  a 
road  leads  across  the  mountain  range  to  the  desert  on  the  weatem 
side,  and  then  turns  north.  This  is  used  by  the  salt  caravans  coming 
from  the  north- west,  and  from  the  reports  furnished  me,  that  the 
mountains  can  be  crossed  in  one  day's  march  at  this  point,  I  be- 
lieved there  was  a   considerable   gap  in  the  latter.      Here  also  the 
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most  northent  bnuicli  of  the  Great  WeiII,  composed  princdpally  of 
mud,  with  a  few  stones  indieGrimiiiately  mixed,  and  only  10  feet  high, 
winds  its  way  aoroes  the  mountains.  I  wasiuformed  that  this  stmoture, 
which  we  crossed  sgain  a  little  further  on,  is  connected  with  the  wall 
dividing  Korea  and  MaDohnria,  and  that  it  is  projected  all  the  wsy  to 
Tibet.  Immediately  to  the  north  of  Pai  Lu  Tzu,  a  tall  chain  of  moun- 
taicB,  much  broken  in  places,  stretches  far  to  the  east,  and  the  road 
which  we  now  followed  took  ns  over  a  pass  through  these  moontaiiu 


at  the  height  of  5400  feet.  On  reaching  this  elevation,  we  stopped  for 
nearly  two  days  in  a  valley  by  the  aide  of  monnUins  7000  feet  high. 
This  part  of  the  couutry  was  very  thinly  populated,  camps  consiating 
of  half  a  dozen  tents  occurring  at  inlorvals  of  every  20  miles,  and  there 
were  many  robbers  about.  We  saw  some  of  these  gentlemen  oooasionally, 
but  they  did  act  trouble  us  in  the  slightest  degree.  The  only  things  to 
annt^  ns  now  were  the  flies  and  mosquitoeB,  which  made  their  appear- 
ance in  ever-increasing  awarma,  and  whioh  continued  to  be  our  constant 
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oompanions  till  we  reached  the  Nonni  river.  In  the  so-called  ^'  hnnt- 
ing-park  "  we  «aw,  for  the  second  time  on  our  joamey,  a  number  of  well- 
wooded  valleys,  and  we  were  told  that  there  were  argali  in  the  moun- 
tains ;  but  we  failed  to  find  any  signs  of  either  wild  sheep  or  goats,  our 
bag  consisting  of  only  one  spotted  deer.  The  mountain  streams  con- 
tained several  varieties  of  small  fish,  Which  we  collected  for  scientific 
purposes,  but  none  of  them  a£forded  us  any  sport  excepting  the  ubiqui- 
tous chub.  It  surprised  me  that  we  found  no  trout,  either  in  the 
streams  fiowiog  into  the  Yellow  sea  or  in  those  emptying  into  the 
Nonni. 

On  July  14  we  marched  23  miles  to  the  village  of  Lung  Ku  La, 
which  is  situated  in  a  very  broad  flat  valley  near  a  large  lamasery. 
There  was  a  festival  in  progress  at  the  latter  place,  and  it  was  an 
interesting  sight  to  see  the  Mongol  girls,  their  features  and  figures 
resembling  German  peasants,  but  dad  in  green  blouses  and  red  trousers, 
clashing  about  the  plain  like  circus  riders,  often  two  or  three  together 
sitting  astride  of  the  same  pony. 

The  next  four  marches  took  us  through  a  country  much  out  up  by 
low  mountain  chains  and  grassy  round- topped  hills,  our  oourse  now 
changing  more  and  more  towards  the  east.  The  valleys  were  usually 
broad  and  flnt,  and  contained  villages  of  comparatively  large  size; 
that  is  to  say,  they  consisted  of  groups  of  fifteen  tents.  Leaving 
a  village  which  rejoices  in  the  name  of  Ta  Lai  Hu  Shu  on  July  19, 
we  made  three  marches,  one  of  them  at  night  through  an  alto- 
gether uninhabited  valley  to  the  large  settlement  of  Ho  Ten  Ko  La. 
A  journey  of  a  couple  of  days  more  brought  us  to  a  village  in  the 
hunting  part  of  Cha  Se  Tu  province,  where  there  were  a  few  mountains 
sparsely  covered  with  trees  and  apricot  bushes.  The  natives  grind  the 
stones  of  the  apricots,  which  grow  wild  in  many  parts  of  this  country, 
into  powder  and  use  this  as  food.  Just  before  reaching  the  village,  and 
again  soon  after  leaving  it,  we  crossed  the  Great  Wall,  which  here  forms 
a  loop. 

On  April  6  we  arrived  at  a  village  on  the  Guileli  river,  where, 
besides  a  few  Mongol  tents,  there  were  houses  built  of  clay,  and  where 
we  met  the  first  Chinese  we  had  seen  for  eight.een  days.  Each  house 
was  surrounded  by  a  garden,  in  which  grew  cucumbers,  beans,  and 
maize,  but  there  were  no  cattle  or  ponies.  Many  of  the  inhabitants  earn 
a  living  by  cutting  down  the  small  trees  which  are  plentiful  on  the 
mountains,  and  selling  the  poles  and  carts  which  they  make  from  them, 
while  the  remainder  hunt  wild  pigs  and  deer.  The  mountains  here 
began  to  disappear,  and  the  valleys  broadened  out  into  great  plains. 
Another  march  brought  us  to  the  village  of  Tu  Ye,  on  the  Ta  Ye  Ho, 
or  river  *•  Torre/'  as  it  is  called  near  its  junction  with  the  Nonni«  The 
river  divides  into  three  parts  at  Tu  Ye,  each  outer  branch  being  35 
yards  wide,  and  from   2  to  4  feet  deep.     We  msnaged  to  ford  these 
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Btreams  without  tbe  ttse  of  a  boat,  btit  in  timds  of  flood  everything  must 
be  taken  aoross  in  "  dug-out "  canoes. 

On  July  29  we  had  another  larger  river  to  cross,  the  Ohau  Ye  Ho, 
called  the  "  Chor  "in  the  souUi.  Where  we  encountered  it,  at  the  village 
of  Hu  Eu  Li,  it  was  split  into  four  branches.  After  three  nM>re  marches 
we  reached  another  large  river,  the  Ya  Li,  which  we  crossed  by  boat ; 
and  then  there  lay  before  us  a  great  treeless  plain,  marshy  in  places, 
and  intersected  by  a  small  river,  the  Eo  Li  Er.  We  passed  several 
thriving  Chinese  villages  on  our  journey  aoross  this  basin  of  the  Nonni 
river,  and  saw  considerable  land  under  cultivation.  On  August  5  we 
arrived  at  the  banks  of  the  Nonni,  and  camped  near  some  villages 
lying  opposite  to  the  town  of  Tsitsihar.  The  latter  place  is  called  by 
the  natives  ''  Bu  Eui/*  and  the  name  *'  Tsitsihar  "  is  given  by  them  to 
a  town,  which  I  was  informed  lay  3  miles  to  the  north  of  us,  on  tbe 
western  bank  of  the  river  NonnL  The  Nonni,  which  is  usually  only 
half  a  mile  wide,  was  nearly  10  miles  wide  when  we  reached  it. 
Although  we  experienced  only  five  rainy  days  during  the  month  of 
July,  heavy  rains  must  have  fallen  in  the  mountains  to  the  north  of 
Tsitsihar.  We  stopped  four  days  before  the  ferry  boats  dared  to  take  us 
across  the  flooded  river;  and  then,  when  on  August  9  we  got  all  our 
animals  and  baggage  aboard  one  of  the  large  flat-bottomed  boats,  re- 
sembling a  canal  boat,  we  were  obliged  to  spend  eight  hours  in  poling 
and  rowing  before  we  reached  Tsitsihar.  I  will  pass  over  the  rest 
of  our  journey,  since  we  had  now  reached  a  town  where  there  are  telcr 
graph  stations. 
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CENTRAL  AFRICA  PROTECTORATE. 

By  BOBEBT  GODRINGTON,  Colleotor  of  Central  Angoniland,  B.C.  Africa 

Proteotorate. 

The  Central  Angoniland  District  of  the  British  Central  Africa  Pro- 
tectorate *  comprises  an  area  of  about  6500  square  miles,  and  is  bounded 
on  the  east  by  Lake  Nyasa;  on  the  south  by  the  Portuguese  territory 
north  of  the  Zambezi ;  on  the  west  by  the  country  of  the  Angoni-Zuln 
people,  owing  allegiance  to  Mpeseni  and  falling  under  the  influence  of 
the  British  South  Africa  Company ;  on  the  north  by  a  line  forming  an 
ethnographical  boundary  with  the  Marimbe  district  of  the  Protectorate. 
The  boundaries  to  the  south  and  west  are  determined  by  the  watershed 
of  Lake  Nyasa,  all  of  which  falls  within  the  Protectorate. 

The  part  of  the  coast  of  Lake  Nyasa  which  forms  the  eastern  boundary 
of  Central  Angoniland  is  well  provided  with  roadsteads,  of  which 
Domira  bay  is   the    safest    and    most   convenient ;    very   serviceable 
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anohorages  are  also  found  at  Kajiilu,  Rifa,  Leopard  bay,  Maganga's, 
and  Eaohinda-Moto's.  Except  at  Rifa,  where  there  are  three  iflolated 
hills,  the  lake-shore  presents  a  low  sandy  beaoh  bordering  a  fertile 
and  somewhat  marshy  plain,  sloping  gently  for  from  15  to  20  miles  to 
the  foothills  of  the  Kirk  range,  where  the  land  rises  abruptly^  from 
1600  feet  to  a  plateau  averaging  4000  feet  above  the  level  of  the  sea, 
studded  with  granite  peaks  rising  to  6000  and  7000  feet.  The  higher  part 
of  the  plateau,  which  lies  to  the  sonth  and  south-west,  is  a  rolling  fertile 
plain,  somewhat  deforested  by  the  requirements  of  a  dense  population ; 
the  lower  part,  which  lies  to  the  north,  is  almost  entirely  deforested,  of 
a  less  fertile  character,  and  much  more  uneven.  To  the  west  the  platean 
runs  down  to  the  sources  of  the  Baa  river,  becoming  less  rugged  and 
more  fertile.  Belts  of  valuable  timber  exist,  especially  in  the  foothiUs 
of  the  Kirk  range.  The  country  is  drained  by  several  rivers  of  oon- 
siderable  volume,  several  of  which,  converging  at  various  points,  subse- 
quently, under  the  name  of  Lintipi,  flow  into  Lake  Nyasa.  This  river 
if  only  navigable  for  canoes  for  about  15  miles  from  its  month  when 
swollen  with  the  rains. 

There  is  no  monotony  in  the  landscape,  which,  indeed,  presents 
many  picturesque  features.  The  austerity  of  the  granite  peaks  of  the 
plateau  is  pleasingly  relieved  by  green-edged  mountain  rivnletSt  snd 
native  huts  perched  wherever  foothold  can  be  found.  From  the  Kirk 
range  is  displayed  a  magnificent  panorama  of  Lake  Nyasa,  and  from  the 
lake-shore  the  wall  of  mountains,  often  cloud-capped,  rears  itself  on  the 
one  hand>  whilst  the  broad  expanse  of  the  lake  stretches  to  the  islands 
and  headlands  on  the  other. 

Big  game  is  abundant  in  the  less  populous  parts,  and  many  elephants 
are  killed  every  year  towards  the  Bua  river.  The  kudu,  water-buck, 
and  impala  are  commonly  mot  with,  and  more  rarely  the  buffalo,  eland, 
and  liable  antelope.  Lions  and  leo{>ards  are  very  numerous  and  cause 
considerable  loss  of  life,  as  do  the  crocodiles  and  hippopotami  in  the 
rivers  and  lake. 

Large  herds  of  cattle,  sheep,  and  goats  are  owned  by  the  Angoni, 
and  are  noticeably  free  from  disease,  although  the  herds  on  the  plateau 
undoubtedly  thrive  better  than  those  of  the  lowlands.  Horses  have 
not  yet  been  introduced,  but  it  is  probable  that  they  would  do  well  if 
carefully  brought  up  through  the  Shire  valley.  I  have  noticed  tsetse  fly 
in  only  one  narrow  forest  belt  between  Lake  Nyasa  and  Chewere*8 
country. 

The  principal  agricultural  produce  of  the  country  consists^  of  maize, 
sorghum,  casava,  rice,  millet,  sweet  potatoes,  varieties  of  beans  and 
peas,  cotton,  oil-seeds,  and  tobacco. 

Alluvial  gold  has  been  reported  to  exist  at  the  sources  of  the  Baa 
river,  and  a  gold-bearing  quartz  in  the  Lintipi  valley.  Lead  and 
graphite  have  been  found ;  iron  is  generally  abundant. 
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Good  roads  have  been  oonatincted  conneoting  the  residences  of  the 
vftrioas  EuropeftDs  with  cue  another  and  with  the  port  of  entry  on 
Lake  Nyaaa.  Some  of  the  native  ohiefa  are  making  and  repairing  roads 
through  their  territories  in  order  to  facilitate  communioation  with  the 
Adtninistratiou  stations,  to  which  they  are  accustomed  to  come  for 
redrees  of  grievances  and  to  pay  visits  of  ceremony.  The  value  of  roads 
for  the  oonvenienoe  of  both  European  and  native  travel,  and  for  the 
quick  movement  of  troO]>a  should  occasion  arise,  oan  hardly  be  over- 
estimated. The  African  Transoontinental  Telegraph  Company's  line  is 
in  course  of  erection,  and  will  shortly  serve  for  direct  commnnication 
with  the  Govemment  headquarters  at  Zomba. 


The  Dutch  Beformed  Church  of  the  Cape  Colony  have  three  mieeion 
stations  in  the  district,  with  a  staff  of  about  ten  Europeans.  Their 
schools  are  everywhere  well  attended,  but  the  instruction  of  natives  in 
industrial  work  is  not,  unfortunately,  a  feature  of  their  teaching. 

As  yet  the  cultivation  of  coffee  snccesBfully  carried  on  in  the  Shire 
highlands  has  only  reached  the  experimental  stage  in  the  country  under 
review,  but  there  is  no  reason  to  doubt  that  the  foothills  of  the  Kirk 
range  are  suitable  for  planting,  whilst  the  advantage  of  cheap  and 
abandant  local  labour  will  probably  outweigh  the  disadvantage  of  more 
expensive  carriage  to  the  ooast. 

No  systematio  observations  of  climatic  conditi'>nB  have  as  yet  been 
recorded,  hut  I  hope  on  my  return  to  make  arrangements  for  regular 
and  accurate  observations.      On  the  plateau  the  months  of  June  and 
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July  are  unpleasantly  cold,  and  those  of  January  and  February  un- 
pleasantly damp.  Daring  the  remainder  of  the  yiear  the  climate  may 
be  truthfully  described  as  delightful. 

The  few  Europeans  resident  in  the  district,  all  of  whom  are  engaged 
in  missionary  work  and  remain  for  the  most  part  at  their  stations  in  the 
high*  country,  have  enjoyed  as  much  immunity  from  African  fever  as 
can  be  expected  in  any  part  of  the  Protectorate.  One  death,  however, 
from  blackWater  fever  occurring  after  fourteen  months*  continuous 
residence  on  the  plateau,  seems  to  point  out  that  exemption  from  this, 
the  only  desperately  dangerous  type  of  the  disease,  is  not  to  be  reckoned 
on  even  at  an  altitude  of  5000  feet.  It  is  not  improbable  that  European 
settlers  will  be  found,  at  a  later  date,  willing  to  take  up  land  for 
agricultural  purposes  on  the  healthier  parts  of  the  plateau,  although  the 
present  difficulties  and  expenses  of  reaching  the  country,  together  with 
the  absence  of  any  available  market  for  their  produce,  must,  apart  from 
the  question  of  health,  preclude  any  development  in  this  direction  for 
many  years. 

The  native  population  of  the  district  numbers  approximately  250,000, 
of  whom  20,000  are  of  the  Yao  race,  and  the  remainder  Angoni  and 
Manyanja.  The  Angoni  *  are  descendants  of  a  Zulu  tribe  which  migrated 
from  Zululand  and  crossed  the  Zambezi  about  the  year  1825,  the  majority 
of  whom  formed  a  Zulu  kingdom  south-east  of  Lake  Tanganyika.  Some 
of  their  number  remained,  as  far  as  can  be  gathered,  in  the  high  country 
to  the  south  of  Mount  Dedza,  constituting  a  tribe  ruled  by  a  chief 
bearing  the  name  of  Chikusi.  Some  years  later  the  Tanganyika  country 
was  abandoned,  the  several  powerful  chiefs  composing  the  Angoni 
nation  migrating  to  the  high  country  west  of  Lake  Nyasa,  of  which  they 
forcibly  possessed  themselves  and  formed  the  separate  kingdoms  of 
Mombrera,  Chewere,  and  Mpeseni.  A  tribe  now  inhabiting  the  country 
to  the  east  of  the  Livingstone  range,  and  known  as  Magwangwara,  was 
also  formed  about  this  time.  There  are  to-day  three  independent  tribes 
of  Angoni  inhabiting  the  country  of  which  I  am  writing,  governed  by 
chiefs  bearing  the  names  of  Chewere,  Msekandiwana,  and  Kachinda- 
Moto,  the  territories  owing  allegiance  to  each  of  whom  I  have  depicted 
on  the  accompanjing  map. 

To  the  first  generation  of  Angoni  born  of  the  women  of  the  con- 
quered country,  the  language,  dress,  and  customs  of  their  Zulu  pro- 
genitors have  been  handed  down  in  a  slightly  modified  form,  although 
their  language  of  everyday  intercourse  is  purely  that  of  their  mothers. 
This  class,  which  now  forms  the  aristocracy  of  a  nation  which  has 
embraced  a  great  part  of  the  original  natives  of  the  country,  is  being 
perpetuated  almost  entirely  among  themselves.  Their  dress  is  composed 
of  a  sporran  of  cat-tails,  which  is  considered  to  meet  the  requirements 


*  Agoni,  AbangoDi. 
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of  deoeacy ;  whilst  for  purpoeee  of  warmth  and  display,  a  large  sheet  ot 
cotton  cloth,  either  of  native  or  European  mannfaotnre,  is  thrown  over 
the  left  ahonlder,  falling  in  folds  around  the  body  and  leaving  the  right 
arm  and  ehonlder  exposed.  When  engaged  in  war  and  war-like  oere- 
monials,  kilts  of  oat-tails  and  skins  are  worn  aronud  the  waist  and 
sometimes  over  the  left  shoulder,  together  with  a  head-dress  of  raven's 
and  cook's  feathers.  Their  weapons  are  stabbing  ass^ais,  the  shafts 
ornamented  with  the  skin  of  a  long-haired  goat,  and  clubs  or  knob- 
kerries.    A  shield  of  antelope  or  cowhide,  exactly  similar  to  that  of  the 


Zulu  and  Matabele,  is  also  oanied.  Their  system  of  warfare  is  a  survival 
of  the  Zulu  cuetums,  but  the  reputation  for  courage  which  they  have 
acquired  is  probably  beyond  their  deserts,  which  may  be  accounted  for 
by  the  faot  of  their  hostilities  having  seldom  met  with  any  determined 
resistanoe  on  the  part  of  the  timid  people  whom  they  have  subjugated. 
Personal  ornaments  are  mnch  afiected  :  strips  of  hide  with  the  long  hair 
hanging  down  are  fastened  on  the  leg  below  the  knee  and  round  the 
upper  arm ;  armlets  of  the  homy  substance  of  the  elephant's  foot  are 
worn,  as  are  ivory  bracelets  by  persons  of  distinction.  Charms,  some- 
times in  shells,  or  cases  covered  with  beadwork,  sometimes  contained 
in  the  horns  of  a  small  antelope,  are  worn  suspended  from  the  neok  or 
No.  v.— May,  1898.]  2  n 
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waist.  Amongst  the  older  people  the  Zaln  bead-ring  of  plaited  luur 
and  wax,  in  an  exaggerated  form,  Btill  survives,  but  is  seldom  seen  in 
the  yonnger  generation.  Holes  are  invariably  bored  through  the  lobes 
of  the  eaiH,  and  are  often  distended  by  blocks  of  polished  wood  or  ivory. 
Ordinarily  of  an  upright  and  independent  carriage,  they  aasiime,  on 
salatation  of  a  snperiur,  an  obsequions  demeanour,  gently  olapping  their 
handsandcallingontlheword  "Master,"  or,  where  such  exists,  the  name 


of  the  totem  of  the  person  addressed.  Their  chief  wealth  consists  of 
herds  of  cattle  appertaining  to  the  chieftainship,  and  of  flooks  of  sheep 
and  goats,  the  property  of  individual. 

Their  villages  are  large,  and  are  composed  entirely  of  oironlar  wattle 
and  daub  houses,  surrounded  by  compoands  fenced  in  with  reeds.  Th» 
chiefs  are  possessed  of  arbitrary  power,  but  in  practice  the  advice  oft 
numerous  body  of  councillors  is  invariably  songht  in  all  matters  of  im- 
portance.    Tbeee  councillors,  or  indonas,  are  ia  turn  responsiUe  to  tbe 


BRITISH  CENTRAL  AFRICA  PKOTBCTOBATE. 


615 


chief  for  the  conduct  of  aETairs  in  the  varions  diatriota  in  whioli  they 
exercise  aatbority. 

Their  religions  ideaa  take  the  form  of  worshipping  the  spirits  of 
immediate  ancestors,  who  require  to  be  propitiated  from  time  to  time. 
The  chief  is,  by  virtue  of  his  oEBce,  high  priest,  whilst  a  class  of  re- 
cognized mediciuft-men  aud  wiloh-doctors  are  aLso  pouessed  of  degrees 
of  priestly  anthority.  The  burial-place  of  the  chief  is  beneath  the  dung 
of  his  principal  cattle  kraal,  which  is  afterwards  reduced  in  size,  but 


^^**- 


continueB  to  shelter  a  few  head  of  his  more  valuable  cattle.  The  pro- 
pitiation of  his  spirit  takes  place  at  a  tree  or  rock  at  acme  secluded  spot 
in  the  viciuity  of  his  village,  which  is  in  some  manner  dedicated  to  or 
identified  with  him. 

The  history  of  the  Yao  *  people  in  Central  Africa  has,  until  now,  been 
the  history  of  the  slave-trade.  From  their  country,  lying  between  the 
East  Coast  of  Africa  and  Lake  Nyasth  and  on  and  about  the  Lujeuda  and 
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RnvTixna  rivers,  they  invaded  and  ooDquered  the  greater  part  of  the 
Shire  highlands,  and  although  they  in  their  turn  were  mnoh  harassed 
by  Angoni  and  Magwangwara  raids,  they  have,  for  the  last  forty  years, 
oocnpied  the  country  lying  to  the  south  and  south-east  of  Lake  Nyasa 
as  far  as  the  Blantyre  and  Mlanje  provinces.  They  also  obtained 
possession  of  much  of  the  easfc  coast  of  Nyasa,  especially  points  ad- 
vantageous for  the  working  of  the  slave-dhows,  which  were  built  under 
the  instruction  of  the  Arabs,  and  in  course  of  time  villages  were  estab- 
lished on  the  west  coast  of  the  lake,  whence  the  more  enterprising 
penetrated  some  30  miles  into  the  interior. 

The  Arab  slave-trader  found  in  the  Yao  a  willing  and  capable  agent 
Of  splendid  physique  and  ready  intelligence,  the  Nyasaland  Yaos  were 
continually  engaged  with  the  SwiGthili-Arab  coastmen  in  this  traffic, 
until  the  decisive  and  final  overthrow  of  both  Yao  and  Arab  power  by 
the  forces  of  the  Protectorate,  under  Sir  Harry  Johnston's  Administra- 
tion in  1896.  The  form  of  civilization  presented  by  the  Swahili-Arab 
slave-traders  is  much  appreciated  by  the  Yao,  who  has  readily  acquired 
Mohammedanism.  Although  little  understood  and  very  imperfectly 
practised,  the  leading  principles  of  the  teaching  of  Mohammed  serve  to 
develop  in  his  followers  the  virtues  of  sobriety,  cleanliness,  and  self- 
respect.  The  perpetuation  of  this  faith,  which  is,  however,  distinctly 
antagonistic  to  British  influence  and  control,  is  a  matter  which  receives 
considerable  attention  from  the  chiefs  and  headmen  of  the  tribe.  Schools 
for  the  instruction  of  their  youth  in  reading  and  writing  Swahili  in 
Arabic  characters  are  established  in  nearly  every  village,  where  alBO 
prayers  are  made  at  regular  intervals  during  the  day.  Fasts  and  feasts 
are  also  observed.  Consequently,  the  Nyasaland  Yao  is  not  at  all  in- 
clined at  present  to  embrace  the  teaching  of  the  Christian  missionary. 
Mohammedanism,  however,  although  at  present  increasing,  must  even- 
tually exercise  less  influence  over  the  people  as  they  come  in  closer  con- 
tact with  Europeans  and  have  less  intercourse  vnth  the  Arab,  whose 
mission  on  Lake  Nyasa  may  be  said  to  have  terminated. 

The  dress  of  the  Yao  consists  entirely  of  cotton  cloth  tied  round  the 
waist  and  reaching  almost  to  the  ankles,  with  the  exception  of  Moham- 
medans, who  affect  the  costume  of  the  Swahili.  Their  weapons  are  the 
muzzle-loading  trade  musket,  and  knives  with  ivory  handles  fashioned 
by  themselves.  Personal  ornaments,  with  the  exception  of  ivarj  or 
metal  bracelets,  are  not  much  worn  by  the  men,  who,  however,  like  to 
cover  their  heads  and  shoulders  with  gaily-coloured  calico.  The  w<nnen 
make  and  wear  a  considerable  quantity  of  beadwork,  in  girdles  and 
combs;  coils  of  heavy  brass  wire  are  often  worn  on  the  arm  below  the 
elbow,  and  sometimes  heavy  brass  anklets.  The  hideous  lip-ring  is 
seen  rarely,  but  the  ivory  or  leaden  nose-pin  fixed  through  one  ala  of 
the  nose  is  very  common. 

The  authority  of  the  chief  is  seldom  exercised  without  the  approfal 
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of  his  advisers,  and  is  geDerallj'  rfBpected.  Flooka  and  herdis  are  not 
extensively  owned  by  the  Taos,  who,  however,  cultivate,  in  addition  to 
the  crops  common  to  all  parts  of  the  country,  rice  of  excellent  quality, 
introduced  fi^m  the  East.  Since  we  have  demonstrated  onr  ability  and 
determination  to  control  them,  the  Yaos  are  rapidly  asaerting  them- 
selves as  valuable  material  for  soldiers,  police,  and  artisans.      ' 

The  Achewa  people,  including  the  Achipeta,  Achikamtunda,  and 
other  divisions  of  the  same  race,  are  of  the  Wanyasa  or  JUanyanja  stock. 


and  were  the  owners  of  the  country  before  the  advent  of  the  Angoni,  at 
which  time  large  numbers  of  them  were  enslaved,  and  now  fonn  a 
portion  of  the  Angoni  nation.  Those  who  escaped  death  or  captivity 
at  the  hands  of  their  enemies  were  forced  to  take  refuge  in  the  almo§t 
inaccessible  strongholds  of  their  monntains,  where  they  were  in  eome 
measure  able  to  defend  themselves,  although  their  ungamered  oropa 
were  always  at  the  mercy  of  their  opponents.  In  conseqnenoe  of  this 
continual  sense  of  insecurity,  the  majority  of  these  people  have  never 
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travelled  more  than  a  few  miles  from  their  stroDgholds,  and  are  entirely 
ignorant  of  outside  matters,  and  of  the  conditions  which  prevail  under 
British  protection.  Their  general  character  is  marked  by  timidity, 
suspicion,  and  distrust,  as  yet  little  abated  by  the  remarkable  ameliora- 
tion of  their  condition  brought  about  by  our  repression  of  their  Angoui 
and  Yao  enemies. 

The  Achipeta,  who  have  still  preserved  their  virtual  independence 
of  the  Angoni,  inhabit  the  plateau  to  the  west,  where  they  live  strongly 
fortified,  surrounding  their  villages  by  a  series  of  ditches,  mud  walls, 
and  palisades  with  entrances  very  few,  low,  and  narrow,  admitting  only 
one  man  at  a  time  in  a  stooping  position.  Consequently,  when  Angoni 
raiders,  by  force  of  numbers,  have  effected  a  breach  in  the  stockades^ 
the  inhabitants,  unable  quickly  to  escape,  fall  a  prey  to  their  enemies. 
On  these  occasions,  however,  they  offer  so  desperate  a  resistance,  that 
the  Angoni  do  not  rashly  engage  them,  prefening  to  harass  them  and 
capture  their  women  and  children.  Their  weapons  are  bows  and  arrows, 
the  latter  unfeathered,  with  iron  or  wooden  points  smeared  with  a 
virulent  poison  decocted  from  the  strophanthus  plant.  They  are  apt  in 
setting  snares  for  their  enemies,  as  by  pitfalls,  by  fixing  poisoned  spikes 
in  the  paths,  or  by  deserting  an  outlying  village  and  leaving  pots  of 
poisoned  beer.  Their  dress,  which  is  scanty  in  both  sexes,  is  composed 
of  roughly  dressed  goatskins  for  the  men,  and  native- woven  cotton  doth 
for  the  women.  They  are  an  industrious  agricultural  people,  and  are 
skilled  in  the  smelting  and  working  of  iron.  They  have  suffered  much 
at  the  hands  of  Yao  and  Angoni,  and  have  furnished  the  majority  of  the 
slave-caravans  passing  over  Nyasa  to  the  ocean. 

The  government  of  the  country  under  review  is  in  the  hands  of  the 
Collector  of  the  district,  who  is  immediately  responsible  for  the  conduct 
of  affairs  to  her  Majesty's  Commissioner  and  Consul-Greneral  for  the 
British  Central  Africa  Protectorate.  Government  stations  have  been 
established  at  convenient  places,  each  of  which  has  its  complement  of 
native  police.  Each  of  these  stations  is  visited  by  the  Collector  from 
time  to  time,  when  the  affairs  appertaining  to  each  division  are  discussed 
and  disposed  of.  The  immediate  control  of  the  people  is  left,  for  the 
most  part,  in  the  hands  of  the  native  chiefs,  and  great  pains  are  taken 
to  enforce  obedience  to  the  very  simple  and  lenient  laws  of  the 
Administration  in  a  firm  but  reasonable  manner. 

Justice  is  administered  by  means  of  native  courts,  which  are  in 
serious  cases  presided  over  by  the  Collector  of  the  district.  In  all 
minor  cases  the  recognized  native  chief  dispenses  justice  to  his  own 
people,  who,  however,  thoroughly  understand  that  they  can  appeal  if 
aggrieved  to  the  higher  authority.  The  justice  thus  meted  out  is  not 
found  to  err  on  the  side  of  severity.  Almost  any  offence  can  be  settled 
by  the  payment  of  cattle,  cloth,  or  grain ;  but  the  old  system  of  en- 
slaving some  or  all  of  the  defendant's  family  to  the  complainant  is,  of 
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oouree,  disallowed.  There  are,  no  doabt,  oases  of  injastioe  whiob  do 
not  oome  to  oar  notice,  but  I  ooiuider  sucli  to  be  extremely  rare — 
infinitely  rarer  than  when  the  native  chiefs  administered  jnstice  un- 
oheoked,  and  rarer  than  they  are  when  oases  involving  details  of  native 
life  are  decided  by  a  European,  neoessarily  imperfectly  acquainted 
with  the  laagnage  and  costomfi.  A  small  native  police  force,  composed 
of  men  recruited  from  the  remoter  parts  of  the  Protectorate,  is  main- 
1»ined  to  uphold  the  authority  of  the  Government;  bnt,  except  under 


extraordinary  ciroumstancGB,  they  are  not  allowed  to  act  on  their  own 
ini(iative. 

A  hut^tax  of  three  shillings  a  year  ia  levied  in  the  more  settled  parts 
of  the  district,  but  until  the  country  is  more  developed  it  is  difficult  for 
the  natives  to  earn  the  money  required  of  them,  and  equally  difficult 
for  Ute  Administration  to  dispose  of  any  large  quantity  of  native 
produce  received  instead.  At  present  a  very  small  percentage  of 
houses  are  required  to  pay  taxes,  which  are  generally  arranged  for  by 
the  younger  men  going  to  work  in  the  Shire  highlands.  The  villagers 
along  the  lake-shore  are  enabled  to  pay  theirs  by  supplying  grain  to 
the  military  garrison  at  Fort  Uagnire.  Taxation,  even  when  rigidly 
eoforced,  cannot  be  said  to  be  oppressive,  and  is  in  every  case  a  Imser 
burden  than  that  imposed  on  the  people  by  their  chiefs  before  the 


520  THE  CKNTRAL  ANGONILAND   DISTRICT  OF  THE 

administration  of  the  oonntry  was  established.  The  reoeipts  issued  on 
payment  of  taxes  are  much  appreciated,  and  their  meaning  thoroughly 
understood ;  but  it  would  be  going  too  far  to  say  that  the  native  pays 
his  tax  willingly  to  assist  in  maintaining  a  Government  under  which 
he  enjoys  peace  and  security,  for  the  simple  reason  that  he  does  not 
estimate  these  blessings  at  their  proper  value.  On  the  other  hand,  the 
fair  dealing  which  the  natives  have  experienced  at  the  hands  of 
Government  officials  and  missionaries  has  aroused  a  certain  sense  of 
satisfaction  in  spite  of  our,  to  them,  inexplicable  abhorrence  of  slavery 
and  unnecessary  bloodshed. 

The  improvement  in  the  condition  of  the  people  during  the  last  two 
years  has  been  very  marked.  The  downfall  of  Tambala,  a  turbulent 
Yao  chief,  early  in  1896  was  immediately  followed  by  the  submissioD 
of  all  neighbouring  Yaos;  later  the  breaking  of  Ghikusi's  power 
furnished  a  salutary  lesson  to  the  Angoni.  Since  then  peaoe,  formerly 
continually  disturbed  by  intertribal  raids,  has  been  firmly  established, 
with  the  resxdt  that,  as  confidence  in  the  security  of  life  and  property 
has  increased,  an  impetus  has  been  given  to  agriculture  and  other  thrifty 
occupations,  and  the  Achewa  are  descending  from  their  barren  hills 
and  are  spreading  out  and  taking  up  unoccupied  land,  instead  of 
herding  together  for  mutual  protection.  Prevented  under  our  pro- 
tection from  preying  upon  one  another,  and  shielded  from  the  tyranny 
of  their  own  chiefs,  the  people  yet  require  defence  against  their  own 
blind  superstitions,  which  have  in  the  j>ast  wrought  perhaps  more  real 
misery  amongst  them  than  the  slave-trade.  It  is  satisfactory  to  know 
that,  although  dying  hard,  the  inhuman  branches  of  the  art  of  witch- 
craft are  not  so  extensively  practised  as  formerly. 

The  ordeal  by  poison,*  which  formerly  claimed  hundreds  of  victims 
every  year,  especially  among  the  Angoni,  is  now  rarely  practised ;  but 
is  not  likely  to  become  extinct  for  at  least  another  generation.  It  is 
an  oracle  which  settles  very  definitely  any  vexed  question,  not  only  of 
the  guilt  or  innocence  of  an  accused  person,  but  of  the  expediency  of 
any  course  of  action,  in  which  latter  case  an  animal,  generally  a  dog, 
is  now  selected  for  the  experiment.  The  efficiency  of  the  ordeal  is 
thoroughly  believed  in  by  every  native,  and  in  the  extreme  willingness 
with  which  accused  persons  submit  themselves  to  it  lies  the  chief 
difficulty  in  suppressing  it. 

The  future  of  the  nati  ve  races  herein  alluded  to  is  distinctly  hopeful. 
The  British  Government,  having  assumed  protection,  has  assumed  at  the 
same  time  obligations  which  can  only  be  discharged  by  the  most  care- 
ful  and   judicious  action  on  the  part  of  the  officials  entrusted  with 


*  A  decoction  prepared  from  the  bark  of  a  tree  (Eryihrop/doium  QuineenHt 
John»tou),  which  when  dnmk  acts,  so  the  natives  believe,  as  a  fatal  poiBon  or  simply 
as  an  emetic  according  to  the  guilt  or  innocence  of  the  aoonsed. 
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administrative  authority.  It  lies  with  us,  in  the  first  plaoe,  to  foster 
the  spirit  of  indnstry  and  thrift  of  which  the  natives  have,  under  great 
disadrautages,  undoubtedly  shown  some  indications.  The  requirementa 
of  native  life,  which  are  imperfectly  provided  from  his  own  reaonroes, 
are  praotioally  confined  to  oloth,  bea^s,  and  brass  wire,  oonaiderabl© 
qnantitieB  of  which  were  formerly  obtained  by  the  slave  traffic  and  by 
a  limited  sale  of  ivory  and  native  produce. 


The  first  of  these  sources  of  supply  being  now  exhausted,  the  constant 
and  increasing  demand  for  labour  in  the  Shire  highlands  has  been  in 
some  measure  satisfied,  and  it  is  certain  that,  as  native  ideas  expand 
and  wants  increase,  the  supply  of  labour  from  Angoniland  will  grow 
larger  every  year,  to  the  mutual  benefit  of  the  white  man  and  the  black. 
At  the  same  time  the  interests  of  the  native  will  require  ooosidera- 
tion.  The  treatment  which  he  has  received  hitherto  at  the  hands  of 
his  employers  leaves  little  to  be  desired,  and  it  should  not  be  difficult 
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to  frame  regulations  whioh,  whilst  ensuring  to  the  native  all  necessary 
protection,  cause  no  real  inconvenience  or  vexation  to  his  employer. 

It  is  to  be  hoped  that,  as  the  revenue  of  the  district  increases, 
provision  will  be  made  for  the  intelligent  expenditure  of  small  sums 
for  the  maintenance  of  public  schools  and  hospitals,  and  perhaps  for 
the  improvement  of  agricultural  methods,  principally  by  the  introduction 
of  suitable  seeds  and  plants.  A  careful  and  generous  consideration  of 
native  interest  is  likely  to  render  abortive  any  incitement  to  insurrection 
of  which  Africa  has  lately  furnished  some  unlooked-for  instances,  in- 
volving the  loss  of  valuable  lives  and  prestige,  as  well  as  a  considerable 
expenditure  of  money. 


The  following  obBervations  have  been  recorded  by  Rev.  T.  C.  v.  B.  Vlok,  of  the 
Livingstonia  Mission  at  Mkomo  Mountaia : — 


Thermometer. 


1897. 


January 
February 
March  ... 
April    ... 
May      ... 
June     ... 
July      ... 
August 
September 
October 
November 
December 


llAximuin. 


80® 
770 

770 
76° 


Mlnimvm. 


G5° 
65<> 

62<> 


Not  observed.     Not  observed. 
I  Not  observed. 


»» 


1* 


** 


87° 
85° 


1* 


64° 


Bainfall  at  Mkoma,  1897,  2*2  84  inches. 


PROFESSOR  RtJCKER  ON  TERRESTRIAL  MAGNETISM.* 

When  we  attempt  to  apply  theory  to  explain  the  aotual  magnetic  con- 
dition of  the  Earth,  progress  is  at  once  checked  by  difficQlties,  many  of 
which  have  hitherto  proved  insuperable.  We  have  no  real  knowledge 
of  why  the  Earth  is  a  magnet,  no  real  knowledge  as  to  why  its  magnetic 
state  is  continually  changing,  and  thus  we  are  compelled  to  spend  long 
periods  of  time  in  collecting  facts  which,  numerous  as  they  are,  are 
still  insuflScient  to  answer  some  of  the  simplest  questions.  We  have  a 
certain  grasp  of  the  facts,  but  have  not  yet  found  the  thread  of  theory 
which  binds  them  together.  Yet  attempts  are  being  made  to  find  such 
a  thread,  and  I  propose  to  bring  forward  some  of  the  theories  and 
speculations  which  are  now  attracting  attention.     The   fundamental 


♦  Abstract  of  *  Rede  Lecture,*  by  Prof.  A.  W.  Backer,  f.b.s. 
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facts  with  regard  to  the  magnetic  state  of  the  surface  of  the  Earth 
are  expressed  in  the  general  result  that  the  magnetic  needle  points 
approximately  north  and  south,  and  dips  from  the  horizon  towards 
the  magnetic  poles  of  the  Earth.  The  attempt  to  explain  this  result 
on  the  hypothesis  of  the  Earth  containing  one  or  even  two  powerful 
simple  maguets  which  control  the  needles  on  the  surface  fails  to  account 
for  the  complications  of  the  actual  facts.  But,  leaving  this  out  of  account, 
it  is  possible  to  answer  some  questions  as  to  the  magnetic  state  of  the 
Earth  without  forming  a  clear  mental  picture  of  the  causes  to  which 
that  state  is  due. 

Magnetic  forces  can  only  be  produced  by  magnetized  matter  or  by 
electric  currents  either  within  or  without  the  substance  of  the  globe. 
The  first  important  question  then  is,  Are  the  forces  which  act  upon  the 
compass  produced  within  or  vnthout  the  globe?  and,  if  the  magnetic 
forces  are  in  part  due  to  electric  currents,  are  all  these  currents  wholly 
internal  or  wholly  external,  or  do  some  of  them  flow  in  part  within  and 
in  part  without  the  Earth  ? 

The  great  mathematician  Gauss  devised  a  method  of  determining  the 
relative  proportions  of  those  parts  of  the  force  which  are  wholly 
external  and  wholly  internal  respectively.  Dr.  A.  Schmidt  has  recently 
further  attempted  to  discover  whether,  in  addition  to  these,  currents 
from  earth  to  air  or  from  air  to  earth  also  exist.  He  finds  that  about 
one-fortieth  of  the  magnetic  force  is  due  to  causes  wholly  external  to 
the  Earth,  and  that  a  slightly  larger  fraction  is  producad  by  vertical 
currents ;  the  origin  of  the  remaining  thirty-eight  fortieths  being  traced 
to  internal  causes  only.  The  result  of  the  calculations  of  Dr.  Schmidt 
and  of  Dr.  Bauer  shows  that  near  the  equator  currents  pass  from  earth 
to  air ;  in  somewhat  higher  latitudes,  from  air  to  earth ;  and  beyond  43°  N. 
and  40°  S.,  from  earth  to  air  again.  Careful  experiments  carried  out 
in  1895  by  Dr.  Carlheim-Gyllenskiold  in  Sweden  failed  to  establish 
definite  proof  of  such  vertical  currents.  Dr.  Thorpe  and  I  carried 
out  magnetic  surveys  of  the  United  Kingdom  in  1886  and  again  in 
1891,  and  maps  have  been  prepared  for  each  period,  showing  the 
vertical  current  for  each  degree-square.  These  maps  agree  in  showing 
the  strongest  currents  near  the  coasts,  and  that  the  current  is  from 
below  upwards  over  the  south-west  of  Eogland,  the  south  of  Ireland, 
and  the  north  of  Scotland,  and  from  above  downward  in  the  central 
region.  In  spite  of  this  agreement,  the  extreme  minuteness  of  the 
quantities  dealt  with  (about  one-hundredth  of  an  ampere  per  square 
kilometre),  the  great  variations  of  local  magnetism  due  to  different 
causes,  and  the  individual  discordance  of  the  observations  justify  the 
assertion  that  there  is  no  evidence  that  can  be  relied  upon  as  to  the 
existence  of  any  flow  of  electric  currents  through  the  surface  of 
the  British  Isles,  whether  from  below  to  above  or  from  above  to  below. 
Dr.  van  Eijckevorsel  has  lately  found  an  upward  flow  through  Holland 
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of  about  one*tenth  of  an  ampere  per  square  kilometre,  but  in  so  small 
an  area  local  disturbances  bulk  too  largely  to  allow  of  the  result  being 
satisfactory.  In  any  case  the  measured  currents  would  be  much  lees 
in  amount  than  Dr.  Schmidt's  theory  demands.  I  should  myself  be 
sorry  to  pronounce  a  final  opinion  as  to  whether  the  theory  is  or  is  not 
true  for  the  Earth  as  a  whole,  but  I  certainly  consider  that  the  balance 
of  evidence  is  at  present  opposed  to  the  physical  reality  of  the  vertical 
currents. 

With  regard  to  the  varying  elements  of  terrestrial  magnetism.  Dr. 
Bauer  has  recently  suggested  an  interesting  method  of  representation.  He 
constructs  a  diagram  of  the  conjoint  secular  variation  of  declination  and 
dip  by  means  of  combined  co-ordinates.  He  imagines  the  observer,  with  life 
prolonged  for  centuries,  to  be  stationed  at  the  central  point  of  a  magnet 
poised  so  that  it  can  turn  freely  in  any  direction.  Such  an  observer 
would  observe,  as  the  ages  went  on,  that  the  north  pole  of  the  needle 
described  a  curve,  turning  now  to  the  east,  now  to  the  west,  and 
simultaneously  rising  or  falling.  This  curve  might  be  suj^XMsed  to  be 
registered  on  a  vertical  sheet  of  paper  held  at  right  angles  to  the  geo- 
graphical meridian.  At  most  of  the  stations  where  observations  have 
been  made  for  more  than  a  century,  the  pole  of  the  magnet  would  always 
appear  to  perform  its  orbit  in  the  direction  of  the  hands  of  a  watch,  but 
there  are  a  few  exceptions  to  this  rule.  Although  in  no  case  have 
the  observations  been  continued  long  enough  to  complete  an  orbit,  they 
clearly  show  that  the  sweep  of  the  orbit  is  greatest  near  the  equator, 
and  greater  in  southern  than  in  northern  latitudes,  and  while  in  Europe 
and  Africa  the  curve  is  roughly  circular,  a  less  range  in  declination  gives 
to  it  a  more  elliptical  form  in  America.  The  curves  for  Home  and 
Cape  Town  representing  corresponding  north  and  south  latitudes  are 
reproduced  in  the  accompanying  figure.  These  curves  embody  all  our 
knowledge  as  to  secular  change,  but  their  diversity  does  not  lead  us  to 
hope  for  definite  information  from  them  as  to  the  duration  of  a  complete 
cycle,  although  the  calculation  has  been  hazarded  that  the  magnetic 
pole  would  perform  an  orbit  round  the  pole  of  the  Earth  in  960 
years.  By  a  second  ingenious  device,  Dr.  Bauer  points  out  that  a 
needle  earned  round  the  Earth  along  a  parallel  might  be  supposed,  on  an 
assumed  theory  of  the  cause  of  terrestrial  magnetism,  to  describe  a  curve 
identical  with  the  complete  secular  cycle.  The  curves  drawn  on  this 
assumption,  though  much  larger,  are  strikingly  like  the  observed  curves 
in  their  lower  parts,  which  correspond  with  the  past ;  but  in  the  upper 
parts,  representing  what  is  still  the  future,  they  exhibit  curious  loopB 
and  eccentricities.  Two  of  these  curves,  for  both  the  northern  and 
southern  hemisphere,  in  latitude  40°,  are  shown  in  the  figure,  side  hj 
side  with  the  actual  curves  for  places  in  similar  situations. 

It  is  interesting  to  compare  with  this  speculation  (whicb  assumed  a 
fixed  and  a  revolving  magnetic  system  within  the  Earth),  Commflider 
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Creake'B  induotion  from  the  oompariBon  of  Sabioe's  magnetio  mape  with 
those  drawn  by  himself  from  the  ChaUettger  data.     He  inferred  that  the 


magnetic  jiolefl  were  tttatiottaiy,  but  that  at  oertaiu  poiats  on  the  Earth'8 
sarfaoe  the  magnetio  forces  were  increasing  or  diminishing. 


526  PROFESSOR  RUCKRR  ON  T£RR£STRUI<  MAGNETISM. 

The  small  diurnal  variations  of  magnetic  conditions  may  be  stadied 
by  means  of  orbital  diagrams  in  the  same  way  as  the  great  secular 
changes,  but  in  their  case  the  sudden  and  relatively  large  disturbances 
known  as  magnetic  storms,  make  the  determination  of  the  normal  daily 
orbit  very  difficult.  The  method  of  taking  the  mean  of  every  day  in  the 
year  is  too  laborious,  but  it  has  recently  been  suggested  that  five  quiet 
days  each  month,  when  the  conditions  may  be  assumed  to  be  normal, 
should  be  selected  for  treatment ;  these  days  are  selected  by  the 
astronomer  ro^al  and  observed  at  all  English  magnetic  observatories. 
The  results  obtained  by  Dr.  Chree  at  Kew  show  that  the  elliptical  orbit 
described  (the  horizontal  being  much  greater  than  the  vertical  displace- 
ment) is  not  a  closed  curve ;  and  it  is  interesting  to  consider  the 
suggestion  that  the  failure  of  the  needle  to  return  quite  to  its  original 
position  at  the  end  of  the  day  is  due  to  its  secular  change.  Though  the 
evidence  is  not  conclusive,  it  points  to  the  conclusion  that  the  secular 
change  is  checked  or  even  reversed  during  magnetic  storms,  and  is  con- 
sequently accelerated  on  quiet  days. 

The  last  subject  to  be  referred  to  in  this  lecture  is  the  connection 
between  terrestrial  magnetism  and  geology.  It  has  long  been  known 
that  local  inequalities  in  the  magnetic  forces  occur  in  different  parts  of 
the  country,  and  the  minuteness  of  the  magnetic  survey  of  the  British 
Islands  has  made  it  possible  to  deduce  the  normal  magnetic  conditions, 
and  so  to  estimate  the  amount  of  the  irregularities.  When  these  are 
represented  on  a  map,  it  is  found  that  there  are  large  districts  in  which 
the  disturbing  horizontal  forces  act  in  the  same  direction ;  in  one  region 
the  north  pole  of  the  needle  will  be  deflected  to  the  west,  in  another  to 
the  east,  and,  passing  from  one  of  these  districts  to  the  other,  we  always 
find  that  the  downward  vertical  force  acquires  a  maximum  value  at  the 
boundary.  Lines  may  thus  be  drawn  on  a  map  representing  places 
towards  which  the  north  pole  of  the  needle  is  attracted.  This  can  be 
done  readily  and  accurately.  The  phenomenon  may  be  explained  by  the 
presence  of  largo  masses  of  basalt  or  other  magnetic  rocks,  which, 
magnetized  by  the  induction  of  the  Earth's  magnetic  field,  would  attract 
the  north  pole  of  the  needle.  Where  masses  of  basalt  occur  on  the 
surface,  as  in  Antrim,  the  Scottish  coalfields,  and  North  Wales,  the  north 
pole  of  the  needle  is  deflected  towards  them  at  distances  up  to  50  miles. 
There  are  other  i)laces  where  local  attraction  is  found  without  any 
appearance  of  basalt  or  other  magnetic  rock  on  the  surface.  It  is 
reasonable  to  suppose  tbat  such  rocks  are  there,  but  buried  under  other 
strata,  and  if  this  is  really  the  case,  the  lines  drawn  on  the  map  as  those 
to  which  the  north  pole  of  the  magnet  is  attracted  represent  the  ridge- 
lines  of  concealed  masses  of  magnetic  rock  of  the  existence  of  which  the 
geologist  may  obtain  no  other  evidence.  As  a  rule,  also,  when  rocks  of 
carboniferous  or  pre-carboniferous  nature  project  through  newer  strata 
and  crop  out  on  the  surface,  the  north  pole  of  the  magnet  is  deflected 
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towards  them.  A  Btriking  instance  of  tbis  occurs  in  the  Pennine  chain, 
where  the  denuded  crest  of  an  anticline  exposes  a  mass  of  millstone  grit 
(carboniferous)  along  the  summit,  while  the  flanks  are  covered  with  much 
younger  rocks.  A  well-marked  magnetic  ridge-line  runs  along  the 
chain.  Similarly,  in  the  neighbourhood  of  Birmingham,  the  Dudley 
and  Nuneaton  coalfields  are  surrounded  by  more  modem  deposits.  A 
curious  horseshoe-shaped  ridge-line  connects  these  two,  and  then  runs 
south  to  Beading,  which  is,  magnetically  speaking,  one  of  the  most 
important  towns  in  the  kingdom.  East  and  west  from  Dover  to  Milford 
Haven,  and  thence  to  Wexford,  there  lies  a  palaeozoic  ridge  in  many 
places  deeply  covered  with  newer  deposits,  and  bearing  tbe  South  Wales, 
Forest  of  Dean,  and  Dover  coalfields.  A  magnetic  ridge-line  closely 
follows  this  direction,  passing  through  Beading.  Another  magnetic 
ridge-line  runs  from  near  Beading  and  enters  the  Channel  near 
Chichester;  and  the  continuation  of  this  line  has  been  traced  by  M. 
Moureaux  from  tbe  coast  near  Diepi)e  across  Northern  France  to  a  point 
about  50  miles  south  of  Paris.  It  may  be  hoped  that  such  magnetic 
ridge-lines  will  be  recognized  as  physical  features  of  the  country  as 
permanent  as  the  hills  themselves. 


CORBETT'S  LIFE  OF  DRAKE.* 


In  the  Elizabethan  age,  it  was  the  training  acquired  in  a  life  of  explora- 
tion and  discovery  which  enabled  the  Drakes  and  Frobishers,  and  many 
others,  to  save  their  country  as  naval  officers  when  the  time  of  trial 
came.  Nor  were  the  results  of  such  training  less  important  in  subse- 
quent ages,  as  was  shown  by  Shovel  and  Keppel,  Nelson  and  Biou, 
Sherard  Osborn  and  Hamilton.  The  neglect  of  such  training  is  one  of 
the  gravest  mistakes  that  is  made  by  our  present  naval  authorities. 

The  life  of  Sir  Francis  Drake  is  one  of  the  best  illustrations  of  the 
enormous  importance  to  the  efficiency  of  our  navy,  of  continuing  to  give 
our  naval  officers  opportunities  of  winning  distinction  as  explorers.  For 
this  reason  we  rejoice  at  the  publication  of  a  thoroughly  good  biography 
of  our  great  circumnavigator,  written  by  the  light  of  all  the  new 
materials  which  have  been  brought  to  our  knowledge  in  recent  years, 
by  Laughton,  Dure,  Peralta,  and  the  Historical  MSS.  Commission. 

Mr.  Corbett  has  taken  great  pains  to  give  his  readers  the  most 
accurate  account  of  Drake's  early  life  that  is  now  attainable,  and  has 
cleared  away  numerous  mistakes  of  former  biographers.  It  is  a  pleasant 
picture  he  enables  us  to  fill  in,  of  the  lives  of  the  young  brothers  on 
board  the  old  hulk  in  the  Med  way.  Mr.  Corbett  also  furnishes  us  with 
the  clearest  and  most  correct  account  that  has  yet  appeared,  of  the 


*  *  Drake  and  the  Tudor  Navy,  with  a  History  of  the  Kise  of  EDgland  as  a  Mari- 
time Power.'    By  Julian  S.  Corbett.    2  vols.    Longmans :  1898. 
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Spanish  treachery  at  the  Sau  Juan  de  Ulua,  an  event  which  was  long 
made  puzzling  and  obscure  by  the  blunders  of  his  predecessors,  fini 
our  gratitude  is  chiefly  due  to  Mr.  Corbett  for  showing  that  the  '  Sir 
Francis  Drake  revived '  is  an  authentic  work,  in  spite  of  Mr.  Fronde's 
harsh  and  erroneous  judgment.  Mr.  Corbett  has  found  that  the  main 
statements  contained  in  it  are  corroborated  by  Spanish  reports.  This 
is  important,  because  *  Sir  Francis  Drake  revived '  is  almost  the  sole 
authority  for  the  most  romantic  part  of  the  illustrious  explorer's  career. 
Mr.  Corbett  also  clears  up  a  great  deal  that  was  obscure  in  the  Doughty 
business;  and  his  arguments  are  quite  conclusive  respecting  the  dis- 
covery of  the  Cape  Horn  route.  He  very  properly  makes  full  use  of 
the  Zarate  letter,  which  throws  so  much  light  on  the  internal  economy 
of  Drake's  ship.  We  are  indebted  for  the  discovery  of  this  letter,  in  the 
Seville  Archives,  to  our  good  friend,  Senor  Peralta,  who  has  also  done 
so  much  excellent  work  connected  with  the  history  and  anthropology  of 
Central  America. 

Geographers  will  welcome  the  first  volume  of  Mr.  Corbett's  im- 
portant work  as  the  best  and  most  valuable  biography  of  our  illustrious 
circumnavigator,  during  the  period  that  he  was  doing  able  and 
memorable  service  for  geography. 

The  second  volume  is  devoted  to  Sir  Francis  Drake's  naval  career, 
and  here  Mr.  Corbett  has  done  good  service  to  the  history  of  cartography, 
by  the  reproduction  of  the  maps  which  were  engraved  to  illustrate  the 
•  Summary  and  True  Discourse,'  and  of  Adams's  charts  of  the  various 
actions  in  the  chaDnel  with  the  Spanish  fleet.  The  latter  were  published 
in  the  '  Discourse  concerning  the  Spanish  Fleet  invading  England ' 
(1590),  and  are  exceedingly  interesting.  Their  execution  reminds  us  of 
some  of  the  work  of  engravers  employed  on  Saxton's  atlas,  who  were, 
no  doubt,  also  employed  to  execute  the  Adams  charts. 


ON  SEA-BEACHES  AND  SANDBANKS.* 

By  VAUaHAN  CORNISH,  M.Sc.  (Vict.  Univ.),  F.O.S.,  F.R.a.S. 

§  1.  Scope  of  the  Investigation. 

This  paper  is  the  sequel  to  oae  on  ''  The  Formation  of  Sand-dunes  "  in  the  Geih 
graphical  Journal^  March,  1897.  It  embodies  a  research  upon  the  processes  which 
distribute  the  detritus  which  enters  the  sea  at  its  margin,  and  upon  the  behaTiour 
of  the  material  distributed.  I  have  again  given  special  attention  to  the  peculiarities 
of  mixed  multitudes,  some  of  which  provided  a  key  to  much  that  was  obscure  in 
the  behaviour  of  sand-dunes.  As  the  research  progresses  this  aspect  of  the  pheno- 
mena acquires  an  increasing  interest,  and  I  hope  to  apply  the  results  obtained  in 
the  study  of  dunes  and  beaches  to  other  aggregates. 

I  have  to  acknowledge  many  valuable  suggestions  received  during  the  prepara- 
tion of  the  present  paper  from  Dr.  H.  R.  Mill,  f.r.s.e.,  and  Mr.  Clement  Reid,  f.ga 

*  Paper  read  at  the  Royal  Geographical  Society,  March  16, 1898. 
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I  have  also  lo  thauk  Prof.  G-.  H.  Darvnn,  f.b.s.,  for  information  upon  tides;  Mr.  F. 
£.  Lacey,  m.lc.e.,  for  the  section  of  the  Bournemouth  beach ;  and  Prof.  J.  Walther, 
of  Jena,  and  Mr.  W.  Whitiker,  f.r.s  ,  for  references  to  literature. 

§  2.  The  Motioss  of  the  Bottom  Water  of  the  Sea. 

{For  Breakers^  see  §  5 ;  and  for  further  discussion  of  the  Tides,  see  §  14.) 

(a)  Circulation. — From  the  western  tropical  coasts  of  Africa  and  America  the 
persistent  south-east  and  north-east  trade  wiuds  cause  a  surface  drift  towards  the 
eastern  coasts  of  America  and  Asia  respectively.  The  southern  is  the  watery 
hemisphere,  and  the  shores  of  the  Atlantic  and  of  the  Pacific  converge  in  northern 
latitudes,  the  continents  widening,  and  the  oceans  contracting.  Wholly  cr  partly 
on  account  of  this  circumstauce,  the  surface  drift  of  the  south-east  trades  pours 
ov^r  into  the  region  of  the  north-east  trades,  and  the  resultiug  surface  drift  of  these 
co-opeiating  winds  is  on  the  whole  northerly — markedly  so  in  the  Atlantic.  The 
waters  of  the  Atlantic  are  piled  up  before  the  wind  on  the  east  coasts  of  the 
Americas,  while  under  the  west  coast  of  Afiica  the  water  is  constantly  renewed, 
partly  by  coastal  currents,  and  partly  by  a  welling-up  of  water  from  below  under 
the  v^indward  shore.*  Such  welling-up  from  below  in  off-shore  winds  has  been 
repeatedly  demomitrated  by  observations  of  saltness  and  temperature. f  On  the 
other  hand, .the  driving  of  a  surface  curient  against  a  lee  shore  raises  the  level  of 
the  sea  there  to  such  an  extent  that  gravity  causes  the  lower  layers  of  water,  where 
the  drag  of  the  wind  is  slight,  to  flow  back  from  the  shore.  Such  is  probably  the 
cause  of  flow  of  the  Gulf  Stream  in  the  earlier  part  of  its  course.  This  kind  of  reverse 
current  may  be  compared  lo  the  effects  of  polarization  in  electrolytic  phenomena. 
The  great  north-easterly  drift  across  the  Atlantic,  which  still  goes  by  the  name  of 
Gulf  Stream,  is  probably  of  mixed  origin,  being  partly  the  reverse  (polarization) 
current  flowing  on  by  its  momentum,  and  partly  a  surface  drift  due  to  the  south- 
westerly winds  which  prevail  in  these  latitudep.  Such  surface  drift  before  westeily 
winds,  when  piled  up  against  the  western  shores  of  Europe,  is  capable  of  producing 
a  reverse  bottom  current  or  undertow  flowing  off-shore. 

When  the  area  over  which  a  wind  acts  is  small  relatively  to  the  size  of  the 
sheet  of  water,  or  when  a  part  of  the  water  is  sheltered,  e,g,  by  a  headland,  the  return 
current  may  princi|)ally  fljw  by  the  side  of  the  drift  instead  of  underneath.  There 
is,  besides  the  polarization  current  due  to  gravity,  a  second  sort  of  reverse  current, 
viz.  the  induction  currents  (induced  by  viscosity),  which,  with  eddies  interposed  as 
friction  wheels,  flow  parallel  with  and  in  the  opposite  sense  to  the  primary  ocean 
currents. 

The  great  drifts  of  surface  water  which  flow  from  the  more  open  to  the  narrower 
parts  of  the  oceans,  and  from  the  southern  and  equatorial  to  the  ncrthern  latitudes^ 
are  for  the  most  part  broad  rivers  between  banks  of  water  in  the  open  ocean,  whilst 
the  induction  curreuts  which  flow  in  the  reverse  sense  often  hug  the  shore.  Here, 
therefore,  as  in  the  case  of  the  polarization  currents,  the  motion  which  affects  the  sea 
bottom  has  the  reverse  direction  to  the  niain  drift  of  the  surface  water.  In  the  case 
of  along-shore  winds,  however,  acting  on  the  shallow  water  within  the  breaker-lino, 
the  bottom  drag  is  in  the  direction  of  the  wind,  and  there  are  other  particular  cases 
in  which  this  is  so  (see  §  8). 


*  See  J.  Y.  Buchanan  on  ^  The  Guinea  and  Equatorial  Currents*'  (Oeographieal 
Journal,  March,  189G). 

t  See,  for  example,  F.  L.  Ekman  on  "  The  Causes  of  Ocean  Currents"  (Royal  Soc.  of 
Upsala,  Maj  S'*,  1876) ;  and  H.  B.  Mill  on  "  The  Clyde  Seu-area  '*  {Trans.  lioy.  Soc,  Ed.^ 
voL  xxxvi.). 

No.  v.— May,  1898.]  2  o 


530  ON  SEA-BEACHES  AND  SANDBANKS. 

A  river  iiowing  into  the  sea  as  a  surface  current  of  light  water  creates  an 
induction  current*  of  sea-water  which  flows  landwards  under  the  outflowing 
water,  so  that  in  this  case  there  is  a  bottom  motion  in  a  sense  opposite  to  the 
surface  current.  Another  important  case  is  that  illustrated  by  the  exchange  of 
waters  between  the  Atlantic  and  the  Mediterranean.  There  is  a  flow  of  surface 
water  from  the  Atlantic  to  the  Mediterranean,  but  evap  oration  has  made  the 
Mediterranean  water  Salter  and  heavier  than  that  of  the  Atlantic,  and  at  greater 
depths  the  pressure  of  the  Mediterranean  column  appears  to  be  more  than  sufficient 
to  counterbalance  that  of  the  column  of  Atlantic  water.  The  bottom  corrent 
flows  from  the  enclosed  sea  towards  the  open  ocean  in  a  strong  stream,  the  flow 
of  which  is  perhaps  assisted  by  an  induction  (as  of  rivers).  In  the  North  Sea,  on 
the  other  hand,  the  waters  of  which  are  lighter  than  those  of  the  Atlantic,  the 
latter  encroach  or  recede  under  the  varying  conditions;  but  it  is  important  to 
note  that  an  encroachment  of  Atlantic  water,  commencing  as  a  surface  drift, 
becomes  an  undercurrent  by  the  gradual  sinking;  of  the  heavier  water,  which  pushes 
its  way  as  a  submerged  wedge. f  This  is  still  more  marked  in  the  case  of  the 
encroachment  of  sailer  water  into  the  Baltic.  The  lighter  water  escapes  as  a 
surface  current. 

From  a  region  of  cold  and  condensation  (as  the  north  polar  sea),  the  ontfi  )wing 
water  may  escape  in  a  current  which  extends  from  top  to  bottom  of  the  sea,  for  the 
bottom  layers  are  dense  owing  to  the  low  temperature  and  concentration  o(  salt, 
and  the  surface  waters,  although  fresher,  slope  downwards  towards  the' areas. of 
evaporation. 

The  surface  current  of  a  frozen  sea  and  the  current  of  a  debouching  river  are 
two  cases  in  which  the  surface  waters  are  directly  concerned  in  the  transport 
of  detritus,  llie  general  character  of  the  observed  surface  flow  of  oceanic  water, 
as  well  as  the  observations  of  deep-sea  temperature  in  equatorial  regions,  afford 
evidence  of  a  slow  creep  of  bottom  water  from  the  polar  to  the  equatorial  and 
trade-wind  seas,  where  it  ascends  to  supply  the  water  lost  by  evaporation.  From 
our  present  point  of  view  (that  of  transport  of  marginal  detritus)  we  are  not  much 
concerned  to  discriminate  between  water  which  flows  to  the  pole  as  surface  drift 
before  the  poleward  winds  and  that  which  reaches  the  poles  by  distillation. 

From  the  above  considerations,  it  appears  that,  on  the  whole,  the  quantity  of 
motion  of  the  bottom  ivaier  of  the  sea  is  greater  off-shore  and  oceantuards  t?ian  in 
the  reverse  direction y  especially  within  the  limits  where  wave-action  reaches  the  sea- 
bottom,  but  a  local  exception  to  this  general  ride  occurs  beneath  those  river  toaters 
which  flow  seawards  as  a' surf  ace  current. 

It  is  solely  for  the  sake  of  this  proposition  that  the  discussion  of  ocean  currents 
has  been  introduceck'^^ ;  the  author  makes  no  claim  to  have  added  anything  to 
the  knowledge  of  ocq^  currents. 

(b)  The  Oscillation  of  the  Sea.  Tides, — The  action  of  the  sun  and  moon 
in  creating  tidal  agitation  is  chiefly  efifective  in  the  broad  oceans,  particularly  in 
the  encircling  waters  of  the  southern  hemisphere.  Tidal  agitation  in  the  narrow 
seas  is  chiefly  due  to  the  push  originating  in  a  difference  of  level,  and  transmitted 
by  the  agency  of  the  Earth's  gravity.  Tidal  agitation  is  supposed  to  be  equal  from 
the  surface  to  the  bottom,  and  to  be  transmitted  as  a  "  long  wave  **  in  which,  prac- 
tically, all  the  motion  takes  place  in  the  direction  of  transmission,  so  that,  except 
for  the  efiects  of  friction  and  viscosity,  the  energy  of  each  swing  is  perfectly  traoA- 
mitted.    Thus  the  violence  or  intensity  of  the  movement  of  water  is  increased  in 

*  See,  for  example,  the  researches  of  Ekman,  Mill,  and  Petterson. 
t  See  H.  N.  Dickson,  Reports,  Fishery  Board  of  Scotland. 
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• 
proportion  to  the  diminution  of  the  quantity  available  for  the  transmission  of  this 
energy.    Consequently,  the  osoillatiog  currents  become  swifter  where  the  water- 
way is  contracted  by  converging  coasts  or  by  a  submarine  ledge. 

Where  the  waterway  is  stopped,  as  for  instance  at  the  head  of  an  inlet,  the 
water  continues  to  pile  itself  up  against  the  coast  until  the  hetid  counterbalances 
the  momentum  of  the  oncoming  corrent.*  This  piling  up  may  cause  an  under- 
current off  shore  before  the  time  of  high  tide.  The  waters  of  a  bay  at  low  tide 
are,  however,  often  comparatively  fresh,  owing  to  the  outletting  of  river  waters ; 
the  incoming  Salter  waters  of  the  flood  will  therefore,  in  such  cases,  tend  to 
burrow  under  in  the  form  of  a  wedge,  and  the  distribution  of  pressure  may  be 
such  that,  if  water  escapes  during  the  incoming  tide,  it  will  rather  be  as  a  surface 
current. 

The  undisturbed  run  of  a  tidal  current  is  a  simple  harmonic  motion  of  twelve 
hours'  period,  but  at  any  locality  to  which  the  tidal  push  is  transmitted  by  two 
different  paths,  the  movement  of  the  waters  is  compounded  of  two  simple  harmonic 
motions  of  equal  period,  but  generally  differing  in  amplitude,  and  which  may  have  any 
difference  of  phase.  The  most  usual  character  of  the  resulting  motion  is  rotatbn  in 
an  ellipse.  Such  rotation  is  produced  where  the  straight  run  of  the  tides  in  a  channel 
compouods  with  the  on-and-off-shore  swing  in  and  out  of  a  bay.  The  well-known 
longer-period  oscillation  combines  in  some  localities  to  create  a  very  great  difference, 
and  in  others  but  a  slight  difference,  to  the  range  of  the  spring  and  neap  tides 
respectively.  The  most  rapid  tidal  currents  run  along  shore  (particularly  off  head- 
lands), the  on-and-off-shore  currents  being  comparatively  slow.  The  on-shore 
current  during  rising  tide  is  generally  more  rapid  than  the  off-shore  current  of  the 
ebb,  the  latter  lasting  a  longer  time.  The  extreme  case  of  this  difference  of  intensity 
is  reached  in  the  bore  of  rivers. 

To  sum  up,  the  bottom  agitation  due  to  tides  is  greater  near  the  shore^  and  in 
channels  and  in  narrow  seas,  but  probably  extends,  though  unth  diminished  force^  to 
the  bottom  of  the  deep  oceans.  This  variation  of  force  as  we  proceed  oceantvards  i$ 
not,  however,  uniform,  but  is  interrupted  by  nodes  and  loops  (see  §  14). 

Waves  {outside  the  Breaker-line), — The  oscillation  of  the  water  due  to  waves 
raised  by  wind  decreases  in  geometrical  progression  as  the  depth  below  the 
surface  increases  in  arithmetical  progression  (which  is  the  usual  law  of  decrease 
for  cases  of  radiation),  so  that  the  agitation  of  even  the  largest  recorded 
waves  only  disturbs  the  bottom  water  appreciably  within  a  depth  of  about 
150  fathoms.  The  movement  of  the  surface  water  in  a  ground-swell  is  uni- 
form rotation  in  a  circle,  which  is  equivalent  to  two  equal  harmonic  motions, 
the  first  forwards  and  backwards  in  the  direction  in  which  the  wave  travels, 
the  second  an  up-and-down  motion.  The  forward  motion  takes  place  on  the 
higher  level,  so  that  at  each  revolution  half  the  energy  of  motion  is  transmitted 
forwards.!  Not  far  from  the  bottom  the  motion  corresponding  to  this  surface 
movement  is  (nearly)  a  simple  harmonic  horizontal  oscillation.  The  compli* 
cated  movements  quite  close  to  a  rough  bottom  are  dealt  with  in  the  next  sub* 
section.  When  the  swell  reaches  the  shallows  of  the  shore,  the  depth  being  small 
compared  with  the  wave-length,  it  is  easily  observed  that  the  front  of  the  wave 
becomes  steeper  and  the  back  flatter.  In  proportion  as  the  form  of  the  surface 
departs  from  the  symmetrical  curve  of  sines,  which  is  the  form  of  the  ground-swell 
in  deep  water,  so  does  the  motion  of  the  water  near  the  bottom  depart  from  the 


♦  See,  e.g.,  O.  J.  Lodge,  Brit.  Assoc.,  *  Handbook  to  Liverpool  *  (1896),  p.  101. 
t  Osborne  Reynolds,  Nature,  fo\,  xvi.,  1877,  p.  313:  *' On  the  Rate  of  Progression 
of  Groups  of  Waves.*' 
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perfect  balance  of  the  harmoDic  oficillation.  The  forward  motion  is  sharp  and  short, 
and  the  water  is  brought  back  to  its  former  position  by  a  slower  motion  lasting  a 
longer  time.  The  retardation  of  the  wave-front  in  shallow  water  causes  the  swell 
to  advance  almost  dead  on  shore ;  consequently  the  strongest  oscillating  bottom  cur- 
rents caused  by  the  swell  are  on-and-off-shore,  not  along-shore,  as  in  the  case  of  the 
strongest  tide-currents.  It  is  to  be  noted  that  the  bottom  action  of  the  wa?es 
becomes  more  intense  the  nearer  we  approach  the  shore.  Again,  since  the  depth  to 
which  wave-agitation  extends  depends  primarily  upon  the  wave-length,  and  only 
to  a  secondary  degree  upon  the  amplitude,  long  fiat  swells  *  (the  dying  waves  of 
an  ocean  storm  often  almost  invisible  at  sea)  will  stir  the  water  at  depths  which 
would  remain  unaffected  by  high  but  short  waves  raised  not  far  from  the  coast  by 
an  off-shore  wind.  Thus  it  is  the  oscillation  due  to  the  waves  travelling  shore- 
wards  which  chiefly  affects  the  motion  of  the  water  near  the  bottom.  Similarly, 
the  deeper  waters  of  a  channel  (such  as  the  English  Channel)  are  more  affected  by 
a  long  swell  from  the  ocean  than  by  shorter  waves  running  ocean  wards  from,  eg^ 
the  Noith  Sea,  even  if  the  latter  be  somewhat  higher. 

If  the  margin  of  the  sea  be  a  cliff  of  rigid  rock  rising  out  of  deep  water, 
the  energy  transmitted  shore  wards  by  the  swell  is  reflected  back  upon  its  path, 
and  the  difference  of  character  between  the  on-shore  and  off-shore  movement  of  the 
water  is  to  a  great  extent  obliterated,  whilst  the  intensity  of  the  agitation  is  increased. 

To  sum  up,  Vte  bottom  oscillation  of  the  sea  due  to  the  luaves,  decreases  very 
rapidly  from  the  shore  seavxirds,  and  ceases  altogether  near  the  summit  of  the  eon-- 
tinental  slope;  near  the  coasts  the  oscillation  is  mainly  on  androff  shore,  and  ih^ 
shoreward  component  of  the  oscillation  is  short  and  sharp,  the  seaward  longer  and 
slower. 

Seasonal  Oscillation, — In  addition  to  tides  and  waves,  there 4s  a\hird  kind  of 
periodical  reversible  disturbance  to  which  the  waters  of  the  sea  are  subject,  corre- 
sponding to  the  annual  cycle  of  the  seasons.  This  long-period  disturbance  super- 
poses a  noticeable  twelve-monthly  oscillation  upon  the  circulation  of  some  parts  of 
the  sea,  e.g.  in  the  regions  of  monsoons,  and  where  the  waters  of  the  sea,  or  even 
those  of  the  rivers  only,  freeze  in  winter. 

(c)  On  the  Motion  of  Water  near  a  Rough  Bottom. — When  the  velocity 
of  a  current  is  being  retarded  by  the  roughness  of  the  bottom,  bodies  of  swirling 
water  continually  rise  from  the  bottom,  especially  from  the  lee  side  of  obstructions. 
There  is  thus  a  constant  upward  motion  of  the  bottom  layer,  the  buoyancy  of  which 
is  increased,  whilst  its  speed  is  diminished. 

The  conditions  where  water  is  retarded  by  roughness  of  bottom  are  feimilar  to 
those  which  obtain  when  a  tidal  current  is  gaining  strength.  In  a  succeeding 
portion  with  a  smooth  bottom  there  is  a  continuous  settlement  of  water,  and  this 
corresponds  to  the  conditions  when  tidal  current  is  slackening.  When  the  main 
body  of  water  is  agitated  by  an  harmonic  motion,  such  as  nearly  corresponds  to  the 
agitation  communicated  to  the  depths  by  the  swell,  the  layer  of  water  close  to  the 
rough  bottom  divides  itself  into  regular  segments,  in  which  the  water  has  alter- 
nately a  motion  with  an  upward  component  and  a  motion  with  a  downward  com- 
ponent ;  t  in  the  latter  the  water  settles,  and  in  the  former  it  is  constantly  pumped 
up,  the  balance  being  of  course  maintained  by  other  currents.  An  important  featuns 
in  the  character  of  the  bottom  motion  of  water  thus  agitated  is  the  high  intensity 
momentarily  obtained  by  the  upward  swirls.  This  is  readily  seen  by  the  dance  of 
the  sand-grains  when  a  glass  trough  containing  water  over  a  layer  of  sand  is  rxxsked 
to  and  fro.  

*  See  Sir  G.  Stokes,  *  Memorandum  on  WaVes.' 

t  See  G.  H.  Darwin,  "On  Ripple  Mark"  (^Proe,  Boy,  Soe.,  1888). 
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§  3.  Mud  Flats  of  the  Deep  Sea. 

A  regular  oscillation  or  an  indiscrimiDate  agitation  which  rolls  or  drags  a 
heavy  body  alternately  uphill  and  downhill  results  in  a  downhill  travel  of  the 
body^  owing  to  the  action  of  gravity.  It  is  well  known  that  mud  travels  per- 
aistently  from  the  shore  seawards,  and  that  it  forms  the  bottom  over  vast  tracts 
beneath  deep-sea  water,  e,g,  at  the  foot  of  the  continental  slope,  and  in  such 
positions  as  the  depths  of  the  Mediterranean,  and  the  holes  or  pockets  in  the 
Baltic.  Mud,  however,  settles  with  such  extreme  slowness,  that  wherever  the 
bottom  is  disturbed  by  waves  (say,  to  the  edge  of  the  continental  shelf)  it  cannot 
anchor  itself  upon  the  bottom  even  during  the  slack  water  of  the  tides,  so  that 
the  above-described  action  of  gravity  is  effectually  cheated.  This  leads  to  the 
<x>nclusion  that  ihe  transit  of  mud  down  the  slops  from  the  shore  is  not  due  to 
the  action  of  gravity.  That  mud  rests  and  accumulates  at  the  foot  of  the 
•continental  slope,  for  instance,  is  dae  to  the  fact  that  the  increased  depth  has 
removed  the  bottom  from  the  disturbance  of  wave-action.  Here  at  length  gravity 
becomes  effective,  and  brings  down  the  mud.  Were  the  waves  of  the  sea  to 
originate  from  the  bottom,  as  do  the  standing  waves  of  stony  brooks,  and  to  decrease 
in  intensity  towards  the  surface,  gravity  would  oppose  scarcely  any  resistance  to 
the  transport  of  the  mud  from  the  foot  to  the  top  even  of  the  continental  slope^ 
and  it  would  be  in  the  still  water  on  the  top  that  the  mud  would  settle.  In  like 
manner,  the  activity  of  a  housemaid  raises  the  dust  from  the  floor  of  one's  study  to 
settle  quietly  upon  the  tops  of  pictures  and  bookcases. 

It  appears,  then,  that  the  principal  factor  determining  the  well-knoum  direction 
of  mud-transport  is  ihe  diminution  of  intensity  of  bottom  agitation  from  the  shallows 
to  the  depths.  The  effects  of  diminishing  intensity  must  be  exemplified  further  in 
this  place,  for  there  are  cases  where  the  reverse  effect  is  produced,  the  finest  material 
seeking  the  positions  of  greatest  agitation.*  Such  cases  are  the  wake  of  dust  which 
follows  a  railway  train,  and  the  cloud  of  lycopodium  powder  which,  unable  to  dis- 
ontangle  itself  from  the  swirling  air  above  a  metal  plate  which  has  been  set  in 
vibration,  deposits  at  the  positions  where  the  agitation  has  been  greatest.  These 
are  instances  of  agitation  with  intervals  of  complete  quiescence.  When,  on  the 
contrary  (as  eg.  within  the  limits  of  wave-action),  the  agitation  is  practically  inces- 
sant, dust  slowly  shifts  away  from  the  area  of  agitation,  as  in  the  winnowing  of  chaff 
from  a  heap  of  grain. 

The  mud  which  is  transported  from  the  shore,  and  that  which  is  produced  on 
the  bottom  of  the  sea,  is  not  restricted  to  a  thin  layer  close  to  the  bottom.  Pre- 
sumably, the  sea  within  the  area  where  wave-action  extends  to  the  bottom,  bears 
throughout  its  whole  depth,  though  in  greatest  quantity  near  the  bottom,  a  haze  of 
dancing  dust  sach  as  a  sunbeam  reveals  in  the  air.  Conversely,  the  agitated  water 
bearing  this  flying  haze  never  covers  a  muddy  bottom,  except  where  the  mud  is 
being  produced  upon  the  spot,  e.g,  by  the  disintegration  of  a  clayey  rock ;  t  or,  occa- 
sionally, where  water  is  stilled  beneath  an  entanglement  of  waving  seaweed.t 

The  prevailing  off-shore  movement  of  the  bottom  water  of  the  sea  renders  it 
probable  that  terrigenous  mud  is  slowly  transported  oceanwards  from  the  foot  of 
the  continental  slope,  llie  limit  of  transport  is  likely  to  be  considerably  beyond 
the  limit  to  which  the  materials  have  been  traced,  for  where  the  material  is  in  but 
small  proportion  its  presence  is  masked. 


•  See  Faraday  (PhU.  Trans.,  1831)  on  •*  Acoustic  Figures/' 

t  See  Delesse,  *  Lithologie  des  Fonds  des  Mers,*  p.  285. 

X  See  Gh.  Barrois  in  An,  8oe.  Oeol.  du  Aon/,  t.  xxiv.,  December  2, 1896,  pp.  196, 197. 
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§  4.  The  Sorting  of  Sand  from  Shingle  and  from  Mud. 

Let  the  velocities  of  water  required  to  move  shingle  (pebble)  and  sand  bo 
respectively— 

Velocity  for  shingle  (Vp) 
Velocity  for  sand  (V«) 

To  fix  our  ideas,  we  may  suppose  for  the  moment  that  Vp  =  48  inches  per  second, 
and  Va  =  12  inches  per  second.*  If  we  take  a  simultaneous  view  of  the  various 
modes  of  motion  of  the  waters  of  the  sea  described  in  §  2,  we  shall  see  that  the 
unuU  condition  of  sea-water  is  one  of  oscillation  which  is  not  quite  symmetrical 
in  amount  (i.e.  there  is  often  a  previdling  set  in  one  direction),  and  which  is 
scarcely  ever  symmetrical  in  intensity^  a  short  quick  motion  one  way  being  laianced, 
as  far  cu  the  movement  of  the  toater  itself  is  concerned^  by  a  long  slow  motion  in 
the  reverse  direction.  Taking  the  later  case,  where  there  is  no  drift  of  the  water, 
let  the  maximum  shoreward  velocity  be  Fp,  and  the  maacimum  seaward  velocity  be 
F«,  then  the  sand  will  be  moved  to  and  frOj  but  the  shingle  will  travd  in  one  dirtc- 
iion  ordy^  viz.  shoreward,  its  progress  being  by  a  series  of  jerks. 

If  the  duration  of  the  backward  swing  at  maximum  velocity  Ys  be  increased^  so 
that  there  is  a  general  drift  of  the  water  seaward,  the  sand  will  travel  seaward, 
whilst  the  shingle  continues  to  travel  shoreward.  Simultaneous  transport  in  opposite 
directions  is  achieved  without  any  drift  of  water  when  the  sea-bottom  slopes  in  the 
direction  of  the  smaller  velocity  (in  this  case  seaward).  Shingle  of  2  inchei 
diameter  sinks  at  the  rate  of  about  24  inches  per  second,  sand  at  about  2  inchei 
per  second.  As,  also,  the  shingle  is  generally  only  raised  a  small  height  from  the 
bottom  by  the  movement  of  the  water,  gravity  has  a  much  longer  time  to  act  on 
the  sand.  It  follows  that  gravity  has  much  more  influence  upon  the  rate  of  trans- 
port of  sand  than  upon  that  of  shingle.  In  the  above  case,  the  only  effect  of  gravity 
on  the  motion  of  the  shingle  is  to  cause  its  (shoreward)  path  to  be  very  slightly 
shorter.  The  sand,  if  the  velocity  of  the  onshore  swing  and  the  rate  of  reversal 
permit  it  to  come  to  anchor  between  the  two  parts  of  the  oscillation,  will  have  its 
shoreward  path  appreciably  shortened,  and  its  seaward  path  appreciably  lengthened. 
Thus  suitable  oscillation  on  a  seaward  slope  will  set  shingle  travelling  shorewairdt 
and  sand  simultaneously  travelling  seaward.  If  the  velocity  on  the  seaward  half- 
swing  of  an  oscillation  be  as  great  as  Vp,  the  shingle  is  moved  both  ways^  and  is 
liable  to  travel  seaward  if  the  bottom  slope  from  the  shore. 

The  condition  of  the  transport  of  shingle  (great  intensity  of  motion)  keeps  most 
of  it  close  against  the  shore,  often  in  a  bank  or  beach ;  while  the  InaMity  of  mud 
to  settle  except  where  the  water  is  quiet  causes  it,  as  we  have  seen,  to  accumulate 
in  mud  flats  beyond  the  limits  of  wave-action.  The  accumulations  of  aand  are  ot 
greater  variety,  for,  although  the  mean  term  in  size,  it  possesses  a  greater  indepeiy' 
dence  of  motion,  or  persistence,  or  effective  inertia,  than  either  of  the  extreme  terms. 
Mud  (by  which  I  intend  throughout  such  characteristic  marine  mud  as  the  well- 
known  "  blue  mud  '*)  obeys  each  slightest  swirl  of  the  water ;  it  follows  almost 
exactly  the  stream-lines ;  and  it  is^only  in  the  slow  settlement  of  the  mud  in  still 
water  that  muddy  water  behaves  otherwise  than  as  an  emulsion.  Shingle,  again, 
is  not  raised  to  any  great  height  from  the  bottom,  and  sinks  so  swiftly  that  it  does 
not  take  a  loog  free  flight  in  water.  Hence,  when  it  is  moving  it  follows  almost 
precisely  the  direction  of  the  momentary  movement  of  the  water.  Sand,  on  the 
other  band,  is  frequently  churned  up  to  a  considerable  height  from  the  bottom,  and 


*  See,  for  example,  Wheeler,  *  Tidal  Rivers,'  pp.  67,  68,  quoting  T.  Logan  for  nearij 
similar  figures.  Also  see  Bankine,  'Manual  of  Oivil  Engineering'  (1862),  p.  706 (on 
the  authority  of  Dubuat). 
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often  has  a  long  free  path ;  and  when  the  stream-lines  of  the  water  are  suddenly 
deflected,  whether  vertically  or  horizontally,  inertia  carries  the  sand  on,  the  stream 
lines  of  the  sand  being  deflected  less  than  those  of  the  water.  Similarly,  when  the 
current  slackens  the  »and  flings  itself  forwards,  as  is  so  noticeable  in  the  rippliog  of 
sand  by  waves.  It  is  owing  to  its  persistent  motion  that  sea-sand  accumulates  in 
vast  Banks  where  it  is  flung  by  the  sudden  bending  or  checking  of  currents  (e.g.  at 
tidal  modis),  or  where  it  is  dropped  during  tumultttous  mixing  of  waters, 

§  5.  The  Making  of  a  Shingle  Beach. 

(a)  The  Breaker. — If  waves  be  transmitted  without  breaking  (e,g.  oily  waves) 
towards  a  sloping  shore  formed  of  hard,  impervious  rock,  the  oily  fea  will  wash  up 
and  down  the  slope  of  the  shore  between  two  lines,  which  are  near  the  respective 
levels  of  the  troogh  and  the  crest  of  the  wavei>.  If  sand  or  pebble  be  placed  upon 
the  slope,  this  oscillation  will  enable  gravity  to  bring  such  sand  or  pebble  down  to 
the  foot  of  the  slope.  The  wash  of  the  sea  is,  however,  complicated  by  the 
breaking  of  the  wave.  The  water  in  the  front  of  the  breaker  rises  slowly.  The 
water  of  the  cusp,  at  the  moment  when  it  trembles  to  its  fall,  is  moving  somewhat 
rapidly  forwards.  The  fall  of  the  water  is  that  of  a  body  falling  freely,  and  the 
downward  velocity  increases  so  that  the  last  part  of  the  fall  of  a  large  breaker  is 
at  a  fairly  high  speed,  probably  not  very  different  from  what  might  be  calculated 
n  the  ordinary  way  from  the  height  of  falL  The  water  is  also  moving  forwards. 
The  angle  at  which  the  water  comes  down  varies  according  as  the  wind  is  ofif- 
shore  (steeper),  onshore  (more  sloping),  and  with  other  conditions.  On  a  steep 
coast,  this  water  often  falls  on  the  bare  shore ;  it  has  then  considerable  power  to 
push  forward  loose  material.  On  a  gently  sloping  shore,  the  breaker  generally  falls 
upon  a  cushion  of  water,  which  is,  moreover,  at  this  moment  frequently  moving  sea- 
wards. The  position  of  most  intense  motion  in  the  breaker  is  usually  not  the 
falling  front,  but  just  behind,  where,  as  the  front  falls,  the  water  is  swirled  upward 
and  forward  with  a  surprising  intensity  of  motion,  which  extends  to  the  very 
bottom,  and  brings  a  rush  of  water  over  the  fallen  front.  In  point  of  fact,  the 
breaker  is  usually,  as  it  is  sometimes  called,  a  roller.  In  the  transport  of  material, 
both  the  push  of  the  fallen  front  and  the  jerk  of  the  rising  back  act  shoreward. 
That  which  we  have  just  described  is  the  whole  of  the  breaker  proper ;  the  bottom 
action  is  wholly  shorewardy  and  the  intensity  of  motion  which  is  attained  at  the 
critical  moment  is  probably  greater  than  any  intensity  of  bottom  motion  attained 
in  the  sea  except  in  tide-races. 

(Jb)  The  Wash  of  the  Waves. — The  breaker  flings  and  drives  materials  forward 
into  the  wash.  On  a  sloping  platform  of  impervious  rock,  the  wash  treats  these 
materials  as  has  been  described  above,  viz.  shakes  them  down  again  into  the  sea. 
The  only  marked  difference  is  that  occasionally  the  momentum  of  a  flying  pebble 
oarries  it  further  than  the  wash  of  the  water.  On  the  rocky  platform  at  the  base 
of  a  hard  cliff,  the  boulders,  when  reduced  to  such  size  that  the  sea  can  roll  them, 
are  removed  from  the  foreshore.  This  action  is  assisted  at  high  tides  by  the 
resnrging  of  the  wash  from  the  clifif  foot. 

Where  the  foreshore  is  composed  of  shingle,  the  proper  work  of  the  breaker  con- 
tinues as  above,  viz.  the  casting  up  of  shingle,  etc.,  for  the  wash  to  deal  with ;  but 
the  action  of  the  wash  is  entirely  different  owing  to  percolation,^  The  rise  and 
fall  of  water  without  breakers  on  a  shingle  beach  would  be  simply  a  welling  up 
and  a  sinking  down  through  the  shingle.    But  the  advance  of  the  sea  upon  the 


*  Compare  A.  B.  Hunt,  F.G.S.,  **  On  the  Action  of  Waves  on  Sea-Beaches  and  Sea- 
Bottoms  "  {Froc.  Boy.  Soc.  Dublin,  voL  iv.  part  vi.  p.  267). 
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beach  taking  place,  not  by  the  welling  up  of  water,  but  by  the  discharge  of  a  breaker, 
the  on-wash  runs  over  the  surface  of  the  beach,  the  water  gradually  filUog  up  the 
interstices  as  it  goes  and  depositing  its  burden  of  shingle^  for,  this  being  the  same 
kind  of  material  as  that  of  which  the  beach  is  composed,  the  water  cannot  carry  it 
down  through  the  interstices.  So  much  for  what  happens  during  rise  of  level. 
When  the  momentum  of  the  on-wash  is  exhausted  (the  level  of  the  sea  at  the 
breaker-line  being  also,  as  a  rule,  lowered  so  that  the  wash-water  is  no  longer 
supported  hydrostatically),  the  wash-water  flows  back  in  the  following  manner : 
viz.  a  considerable  part  sinks  down  through  the  shingle,  and  can  thus  no  more 
carry  back  the  new  material  from  the  surface  than  the  liquid  which  trickles  through 
any  other  filter  can  carry  a  pre:ipitate  with  it ;  the  remainder  of  the  water  runs 
back  over  the  stony  surface.  The  quantity  of  water  flowing  back  over  the  surface 
being  thus  diminished  by  percolation,  its  impulse  is  correspondingly  diminished, 
and  the  depth  of  the  sir  jam  being  dtcrea^ed,  the  resistance  of  those  pMieB  which  ore 
not  wholly  immersed  is  greatly  increased. 

TJius  the  wash  of  the  waves,  owing  to  percolation^  piles  up  the  pebbles  thrown 
forward  by  the  breaker j  forming  a  bunk,  or  ridge,  or  Full,  and  this  is  the  action 
proper  to  the  sea  on  a  shore  of  shingle. 

(c)  The  Shinole  Full, — The  piling  up  of  the  ridge  goes  on,  its  height  and  steep- 
ness increasing,  until  the  wash  can  reach  no  higher,  and  the  steepness  of  the  ridge 
at  each  point  is  such  that  the  assistance  which  gravity  gives  to  the  down-flowing 
surface  stream  counterbalances  the  loss  of  transporting  power  due  to  peroolataon  at 
that  level.*  This  is  the  equilibrium  profile  or  regimen  of  the  Full,  Now,  the  greater 
the  volume  of  vrnter  flung  forward  by  the  breaker,  the  greater  is  the  depth  of  the  ^odb- 
flowing  surface  stream,  and  thus  for  the  same  size  of  beach  material  the  carrying 
power  of  the  back-uxish  is  more  nearly  equal  to  that  of  tJie  on-wash,  Consequentlg, 
in  a  given  locality,  the  regimen  slope  of  beach  proper  to  a  rough  sea  is  net  so  steep  as 
that  for  a  quiet  sea.  Hence  (partly)  the  common  observation  that  the  fir^t  eSTect 
of  larger  waves  is  to  *'  cut  into  the  beach,*'  an  operation  which  consists  in  flatt  ;ning 
and  lengthening  the  slope  of  so  much  of  the  existing  beach  ridge,  or  Full,  as  the 
waves  at  the  time  are  able  to  get  at.  If  the  stronger  waves  continue  for  a  sufficient 
time,  it  will  be  found  that  their  action  is  not  difi'erent  in  kind  from  that  of  the 
gentler  waves,  for,  afcer  trimming  down  the  seaward  face  of  the  old  Fully  they  will 
proceed  to  construct  a  Full  for  themselves,  at  the  top  of  which  accumulation  will 
proceed  by  percolation,  until  the  Full  has  attained  the  maximum  height  to  which 
the  wash  can  reach.  The  sea  face  of  this  Full  is  longer  and  flatter  than  that  given 
by  a  calmer  SL'a.  Practically,  as  heavy  seas  on  our  coasts  do  not  continue  for  long, 
the  equilibrium  form  duo  to  such  seas  is  comp<iratively  seldom  seen,  and  the  initial 
stage  of  cutting  into  a  steep  beach-ridge  is  often  mistaken  for  a  real  change  from 
on-shore  to  ofl'-shore  action. 

There  is,  however,  a  real  removal  of  the  beach  by  storms,  as  well  as  the  mere 
temporary  effect  above  described,  due  to  the  fact  that  the  wind  is  more  or  less  on- 
shore. The  breaker  is  modified  by  the  hurrying  forward  of  the  crest  and  by  the 
undertow.  The  waves  break  further  out,  and  the  crest  falls  upon  a  cushion  of 
water,  and  hence  has  less  power  to  push  shingle  before  it ;  the  shoreward  motion  of 
the  water  at  the  foot  of  the  falling  breaker  is  less,  or  in  extreme  cases  the  motion 

*  Compare  A.  R.  Hunt  (loc.  ciL),  as  follows:  "It  will  be  noted  that  the  aheorptife 
power  of  the  shingle  increases  gradually  from  the  margin  of  repose,  where  it  is  nil, 
owing  to  the  shingle  being  saturated,  to  the  point  of  furthest  reach,  where  it  may  be 
perfect ;  and  that  absorption  alone  would  suffice  to  account  for  a  gradually  incresaiDg 
curve  in  the  profile  of  a  beach  above  the  margin  of  repose.*' 
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here  may  actuilly  be  seaward,*  consequently  less  shingle  is  brought  by  the  breaker 
than  would  otherwise  be  the  case.  These  modificati<JDS  diminish  the  amount  of 
material  deposited  on  the  beach  by  the  on-wash,  whilst  the  work  of  the  back-wash 
is  assisted  by  the  undertow.f  As  we  proceed  seaward  the  intensity  of  the  bottom 
agitation  diminishes,  and  at  length  the  rate  of  the  undertow,  added  to  the  rate  due 
io  the  wave-motion  propa^ted  from  the  8urfooe,no  longer  produces  a  seaward  current 
equal  to  the  critical  velocity  which  we  have  called  Vp,  and  the  shingle  gets  no 
further  seaward.  Indeed,  it  seems  that  this  action  usually  takes  the  shingle  only  a 
Jittle  way  out,  and  that  it  is  soon  brought  back  again  during  off-shore  winds,  or 
even  by  the  unaided  operation  of  a  moderate  swell.  Even  in  light  on-shore  wind, 
when  the  sea  i"!  only  slightly  agitated,  shingle  may  be  restored  to  the  beach,  for,  the 
maximum  velocity  attained  on  the  seaward  swing  of  the  wave  just  outside  the 
breaker-line  being  less  than  the  critical  velocity  Vp,  the  shingle  will  be  fed  into 
the  breaker  instead  of  baiag  abstracted)  and  by  it  will  be  flung  upon  the  beach. 

When  storms  are  accompanied  by  very  high  wafer  (e,g,  as  with  south-westerly 
winds  in  the  English  Channel  at  spring  tides,  or  during  north-westerly  winds  on  the 
east  coast  of  England),  shingle  in  many  localities  may  be  remove!  f^om  the  beach 
whether  the  wind  ba  somewhat  on-shore,  as  in  the  former,  or  somewhat  off-ihore,  as 
in  the  latter  cise.  This  is  frequently  due,  not  to  the  proper  mode  of  action  of  the 
sea  upon  the  shingle  bottom,  but  to  the  circumstance  that  at  such  time  the  ee\  in 
many  localities  re  iches  some  wall  or  obstruction  from  which  the  wash  surges  back. 
Where,  howe7er,  there  is  no  such  obstruction  to  the  proper  action  of  the  sea,  much 
of  the  shingle  removed  from  the  seaward  face  of  the  shingle  barrier  is  fluog  over  the 
top,  and  the  barrier  i^  increased  in  height  and  pushed  shorewar.ls.  In  this  way 
shingle  swept  from  the  foot  of  cliffs  protects  the  neighbouring  flat  coasts. 

(d)  On  the  Action  of  Sea  Defences  ufon  Shingle. — Although  a  natural 
barrier  of  shingle  is  capable  of  providing  a  defence  against  the  flooding  of  low- 
lying  land,  this  ih  conditional  upon  the  shingle  being  free  to  travel  shoreward  in 
stormy  weather.  Moreover,  at  such  times  the  erosion  of  the  sea-bottom  seaward 
of  the  beach,  which  is  really  a  slow  waste  of  the  land,  pushes  landward  the  proper 
and  stable  position  of  the  beach.  Thus,  unless  shingle  be  supplied  in  such  quantity 
as  to  produce  a  shingle  Ness  or  foreland,  the  barrier  is  not  fixed  in  position,  although 
it  be  stable.  Now,  the  first  step  taken  in  the  '*  development"  of  an  Eoglish  water- 
ing-place on  a  lowlying  coast,  is  usually  the  erection  of  a  row  of  house)  on  the  sea- 
front,  with  a  parade  abutting  upon  the  beach.  Thus  having  fixed  for  all  time  the 
line  of  the  coast,  the  community  is  presently  compelled  to  erect  a  sea-wall  to  stop 
the  advance  of  the  sea  and  its  natural  moving  barrier  of  shingle.  The  consequence 
is,  in  many  cases,  that  the  beach,  which  contributes  so  much  to  the  natural  charm 
of  the  spot,  is  swept  away  by  the  back-wash  from  the  wall,  and  the  town  is  then 
situated  on  a  small  and  mean  artificial  cliff,  which  is  constantly  being  undermined. 
Unsightly  groynes  are  then  erected  to  hinder  the  removal  of  the  shingle,  and  now 
it  often  becomes  impossible  even  to  take  a  walk  upon  the  strand  owing  to  the  differ- 
ence in  level  of  the  shingle  on  the  two  sides  of  the  groynes,  or,  in  ot'ier  cases,  owing 
to  the  groyne  having  failed  altogether  of  its  purpo83,  and  having  no  bink  of  shingle 
against  it  on  either  side. 

On  a  sandy  coast,  the  consequences  of  building  too  close  to  the  shore  are  scarcely 


♦  See  G.  B.  Airy,  "Tides  and  Waves**  CEncycl.  Metropolitana ')• 
t  The  backward  wash  is  sometimes  spoken  of  as  **  the  undertow.**    For  distinctness 
it  should  be  mentioned  here  that  in  what  follows  about  undertow,  I  am  referring  to  a 
«eaward  motion  from  the  back  of  the  breaker.     Seaward  motion  on  the  land  side  of  this 
I  refer  to  as  the  backwash. 


538  ON  S£A.B£ACHES  AND  SANDBANKS. 

less  disastrous  to  those  natural  beauties  which  are  so  important  an  element  in  the 
prosperity  of  a  watering-place.  As  almost  every  promising  spot  on  the  English 
coasts  is  already  either  a  watering-place  or  destined  by  the  owners  of  land  to 
become  one,  it  may  not  be  amiss  to  point  out  that  a  lengthened  presenration  of  the 
present  natural  beauties  is  only  to  be  attained  by  fixing  the  building  front  as  fax 
from  the  shore-line  as  is  consistent  with  a  good  view  of  and  ready  access  to  the  8ea» 
Moreover,  when  a  watering-place  has  developed  into  a  populous  and  clooely  built 
town,  the  benefit  of  pure  sea-air  can  only  be  obtained  on  the  strip  in  front  of  the 
first-built  row  of  houses.    This  strip  should  therefore  be  as  wide  as  possible. 

§  6.    On  the  Ridge- and-Fubbow  Stbuctube  of  a  Shingle  Ness. 

Where  the  surplus  income  of  shingle  exceeds  the  loss  by  attrition,  the  shingle 
tract  grows  seaward.  The  surface  of  this  tract  is  usually  laid  down  in  ridge  and 
furrow  ranged  parallel  to  the  sea-front.  The  greater  the  tidal  range,  and  the  more 
marked  the  difiference  between  the  levels  reached  at  neap  tide  and  at  spring  tide, 
the  more  distinctly  will  a  seaward-growing  beach  show  the  ridge-and-funow 
structure.  Thus  during  neap  tide  there  may  be  formed  a  Full  so  large  that  at  the 
succeeding  higher  tides  it  is  only  rolled  a  short  distance  shorewards,  not  fiur  enough 
to  amalgamate  it  with  the  last  spring  tide  Full,  Similar  conditions  apply  to  the 
aggregated  bank  called  the  summer  FuU,  and  its  amalgamation,  or  non-amalgama- 
tion, with  the  Full  of  the  previous  winter.  The  larger  the  Full  the  slower  it 
travels ;  its  condition  of  stability  may  be  defined  much  in  the  same  way  as  those 
of  a  desert  dune.  An  embryo  Full^  as  an  embryo  dune,  may  (1)  be  destrojred ;  (2) 
may  be  hurried  into  coalescence  with  an  older,  larger,  and  slower-moving  FuU ;  or 
(3)  may  in  rare  instances  grow  until  it  possesses  the  permanence  and  immobitity 
which  size  alone  can  give  to  an  aggregate  of  incoherent  material.  Thus,  instead  of 
coalescing,  the  larger  Fulls  remain  isolated  from  one  another,  and  we  have  theridge- 
and-furrow  stracture  (which  is  shown,  e.g.,  on  the  map  of  Dungeness,  Sheet  4, 
Geological  Survey,  reproduced  in  Dr.  GuUiver^s  paper  in  Qtographical  Journal^ 
May,  1897,  p.  541).  It  has  been  observed  at  Orford  Ness,*  and  Dungeness,  and  at 
Langley  Point,t  that  there  is  a  rise  in  the  level  of  the  shingle  towards  the  present 
shore-line.  It  is  unnecessary  to  invoke  upheaval  or  subsidence  to  account  for  such 
difference  of  level,  for  as  a  Ness  grows  oat  into  the  tideway  it  offers  increased 
obstruction  to  the  coastal  currents,  the  momentum  of  which  will  consequently  bank 
up  the  water  to  a  higher  level,  and  the  elevation  attuned  by  successive  Fidls  wiQ 
therefore  continually  increase. 

§  7.    The  Along-shobe  Dbift  of  Beach  Shingle. 

(a)  The  Action  of  Oblique  Bbeakebs. — On  a  steep  shore,  obliquely  running 
waves  break  before  they  have  time  to  swing  round  so  as  completely  to  face 
the  shore,  so  that  along-shore  wind  gives  obliquely  acting  breakers.  On  a 
gently  sloping  shore,  and  with  an  ocean  swell,  the  wave  swings  round  almost 
parallel  to  the  shore  before  breaking,  and  the  line  of  action  is  therefore  at 
right  angles  to  the  shore,  or  nearly  so.  But  although  one  wave  cannot  gives 
very  oblique  breaker  on  a  shallow  shore,  two  waves  can.  With  the  wind  along- 
shore there  are  generally  two  principal  sets  of  waves  running,  viz.  the  set 
which  runs  straight  for  the  shore,  coming  in  from  the  ofiing,  and  the  set  which 
travels  nearly  parallel  to  the  shore,  running  before  the  wind.  In  deep  water  the 
waves  of  these  two  sets  pass  through  each  other,  their  interference  being  momentsxy 


♦  Redman,  Min,  Proe.  Jmt,  C.E.,  1865,  voL  23. 
t  Topley,  *  Mem.  GeoL  Survey,'  Weald,  p.  314. 
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4nd  not  in  any  way  hindering  the  transmission  by  each  of  its  proper  impulse  in  the 
direct  line  of  its  motion.  But  the  depth  in  which  water  breaks  depends  upon  the 
height  of  the  billow ;  consequently,  when  these  two  sets  of  waves  are  ruuDing, 
the  combined  billow  formed  by  the  coincidence  of  the  two  crests  breaks  before  the 
time  proper  to  the  aloDg-shore  wave,  and  therefore  before  it  can  swing  round  to 
face  the  shore.  The  depths  in  the  combined  troughs  being  correspondingly 
diminished,  the  water  there  does  not  break.  At  the  moment  of  breaking  of  the 
combined  crests,  the  water  simultaneously  receives  two  impulses,  one  directly  on- 
shore, and  the  other  very  oblique  to  the  shore.  There  is  no  longer  sufiBcient  depth 
of  water  in  front  to  transmit  these  two  impulses,  and  instead  there  is  a  projection 
of  the  water  in  the  direction  of  their  mechanical  resultant.  The  result  is  the  rapid 
SQccession  of  the  short  breaker  in  the  direction  shown  in  Fig.  1.  Under  a 
sheltering  headland  the  lateral 
waves  which  run  before  the 
wind  are  small,  and  only  serve 
to  serrate  the  crest  of  the  wave 
which  comes  from  the  offing. 

(6)  The  Drag  of  tur 
Wind. — The  drag  exercised 
by  wind  upon  the  sea  bottom  is 
nowhere  else  so  strong  as  in 
the  shallow  wash  of  the  waves  * 
with  a  breeze  blowing  along- 
shore, where  its  power  is  beau- 
tifully illustrated  by  the  rip- 
pling of  the  froth  which  floats 
within  the  breaker-line.  The 
awing  given  by  wind  to  the 
water  of  the  wash  is  easily 
seen.  The  bottom  drag  of  the 
along-shore  wind  is  also  con- 
siderable at  the  small  depth 
where  the  waves  break.  Here 
incessant  agitation  keeps  the 
ahingle  constantly  on  the 
move,  buoyed  by  upward  swirls, 
80  that  the  drift  of  the  water 
before  the  wind  can  influence 
its  motion. 

(c)  Wind  co-operating  with  Change  of  Sea-level. — It  is  evident  that  the 
greatest  amount  of  transport  can  occur  when  the  sea  acts  upon  the  greatest  quantity 
of  shingle — that  is  to  say,  when  the  sea  is  at  its  highest  level.  The  transporting 
power  increases  in  a  more  rapid  ratio  than  the  rise  of  level,  owing  to  the  circum- 
stance that  most  of  the  shingle  is  accumulated  on  the  landward  side  of  the  beach,, 
where  its  thickness  is  greatest.  It  follows  that  a  wind  blowing  in  the  direction  of 
the  flood  tide  will  have  an  advantage  in  shingle-transport  over  the  wind  which 
blows  with  the  ebb,  for  the  former,  by  opposing  the  turn  of  the  tide,  tends  to  increase 
'  the  duration  of  tidal  high  water,  and  to  diminish  the  duration  of  tidal  low  water. 
Th%L8,  although  the  forces  of  currents  may  he  equal  and  opposite  in  the  two  cases, 


L^-nf- 


I 


Breaker 


Shore    Line 

FlO.  1.— waves   compounding  to   form   OBLIQI'E 

BREAKERS. 


*  Compare  remarks  by  Sir  George  Kares,  Min.  Proe,  Inst.  C.E,y  cxxv.,  1895-6, 
pt  iiL  p.  86. 
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the  opportunities  of  action  on  shingle  are  greater  when  the  wind  Mows  fvith  (he  flood 
tide.  Again,  the  waves  break  most  violently  on  the  steep  beach  near  high-tide 
mark,  which  further  increases  the  effect  of  prolonged  high  water  in  promoting 
transport.  The  along-shore  wind  which  is  accompanied  by  a  low  barometer  has  a 
corresponding  advantage  of  opportunity  over  the  along-shore  wind  which  is 
accompanied  by  a  high  barometer,  and  the  wind  along-shore  which  blows  from  the 
greater  expanse  of  water  over  the  wind  which  blows  from  the  less. 

It  is  necessary  to  guard  against  the  assumption  that  the  greatest  amount  of 
shingle  transport  is,  at  every  point  of  the  coast,  in  the  direction  of  action  of  the 
more  potent  forces.  For  let  us  consider  the  case  where  a  beach  receives  a 
large  supply  of  detritus  of  a  certain  kind  at,  say,  the  north  end,  and  a  small 
supply  of  the  same  kind  of  detritus  at  the  south  end.  Between  these  ends  the  tide 
ebbs  and  flows,  and  the  winds  are  sometimes  north  and  sometimes  south.  Let  the 
forces  acting  from  the  south  be  slightly  the  more  potent ;  then,  since  the  differenoe 
of  forces  is  tmnll  and  the  difference  of  quantities  is  great,  there  may  he  a  greater 
transport  in  the  direction  of  action  of  the  smaller  force,  since  the  motion  qf  the  water 
is  oscillatory, 

(d)  Shinole  Spits. — The  along-shore  drift  of  beach  shingle  often  extends  a 
shore  beach  as  a  shingle  spit  projecting  between  sea  and  calm  water  at  the  entraooe 
of  rivers  and  estuaries.  The  permanence  of  these  spits  may  well  excite  surprise, 
considering  their  apparent  liability  to  be  swept  bodily  away.  Their  safety  is  in 
the  opportunity  they  enjoy  of  receding  before  a  storm,  the  shingle  being  pushed 
by  the  percolating  water,*  and  material  scoured  from  the  face  being  flung  over  to 
the  back  of  the  bank  into  still  water,  whence  it  does  not  return.  The  velocity  of 
the  tidal  currents  at  the  point  continually  increases  as  the  spit  lengthens.  The 
flood-tide  (coming  from  the  quarter  which  brings  waves)  is,  from  this  circumstance^ 
much  the  more  effective  in  moving  shingle,  hence  the  curvature  increases  near  the 
end  of  the  spit.  The  curvature  of  the  stream-lines  at  the  end  of  the  spit  has 
practically  no  effect  during  ebb-tide,  for  it  is  against  the  waves. 

§  8.  On  the  Travel  of  Shingle  across  the  Bays  of  the  English  Channel. 

The  velocity  of  tide  currents  in  the  bays  of  the  English  Channel  t  is  in  many 
cases  insufficient  to  make  shingle  shift ;  but,  as  Sir  George  Stokes  has  shown,}  the 
tidal  current  in  co-operation  with  the  long  Atlantic  swell  is  sufficient  to  move 
shingle  at  a  depth  even  greater  than  is  attained  in  these  bays.  Therefore,  with 
such  a  swell  running,  the  shingle  in  the  bays  will  travel  backwards  and  forwards 
with  the  tide ;  but  during  winds  from  the  Atlantic,  there  is  a  flow  of  water  through 
the  English  Channel  from  west  to  east,§  and  the  bottom  current  must  be  in  this 
direction,  for  the  wind  blows  from  the  Salter  to  the  fresher  water.  When  the  west 
wind  subsides,  an  equal,  or  perhaps  a  smaller,  quantity  of  water  finds  its  way  back 
down  channel ;  but  the  waves  have  now  subsided,  the  bottom  water  is  therefore  but 
slightly  agitated  in  the  deeper  parts  of  the  bays,  and  consequently  the  shingle 
does  not  travel  westwards.  The  waves  from  the  east  in  the  English  Channel  are, 
it  is  generally  allowed,  of  less  amplitude  than  those  from  the  west,  and,  which  U 
of  more  importance,  they  are  of  much  smaller  wave-length.     From  such  data  as 


*  This  action  is  very  marked  ia  the  case  of  the  Cliesil  beach,  and  (as  has  been 
pointed  out  to  me)  aids  the  encroachment  of  the  Fleet  upon  the  opposite  shore. 

t  Consult,  for  instance.  King's  *  Pilots*  Handbook  for  the  English  Channel,'  12th 
edition,  revised  by  Commander  T.  A.  Hull. 

X  Trans.  Devon,  Asioc.^  vol.  xix.  pp.  512-515. 

§  Compare  Mr.  H.  N.  Dickson'd  galinity  maps  in  Oeographieai  Journal^  Marob,  1896. 
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I  have,  I  reckon  that  they  would  move  shingle  at  10  fathoms,  hardly  at  all  at  20 
fathoms,  and  probably  not  at  30  fathoms,  which  is  about  the  greatest  depth  in 
these  hsky^.  But  even  at  10  fathoms,  the  movement  of  shingle  roust  be  little  more 
than  an  oscillation  with  the  tide,  for  there  can  be  bat  little  bottom  drag  in  the 
direction  of  a  wind  blowing  off  the  continent  from  fresher  towards  salter  water.  I 
oOnclude,  therefore,  that  the  shingle  swept  past  the  headlands  of  our  south  coast 
can  work  its  way,  in  the  course  of  the  seasons,  eastwards  across  the  bays.  When 
in  this  manner  it  is  once  more  brought  to  shallow  water,  the  sharper  shoreward 
impulse  of  the  swell  which  has  ''felt  the  bottom"  jerks  it  in,  until  it  once  more 
reaches  the  breaker  and  is  thrown  upon  the  beach. 

§  9.  On  the  Growth  and  Diminution  of  a  Shingle  Nkss. 

The  coast-] ioe  recedes  before  the  sea  at  any  part  (not  suffering  upheaval)  where 
the  removal  of  detritus  (by  littoral  drift  and  ofif-sbore  movement)  is  not  compensated 
by  an  equal  or  greater  amount  brought  by  the  sea.  The  direct  local  supply  of  detritus, 
by  waste  of  the  coast,  obviously  cannot  cause  that  part  of  the  coast  to  advance. 
Shingle  is  chiefly  derived  from  the  waste  of  clififs ;  *  under  clififs  of  compact  rock  littoral 
drift  is  accelerated,  and  shingle  beaches  form  to  ''  leeward."  At  any  part  of  a  shingly 
shore  where  supply  exceeds  loss  (e,g,  on  account  of  checking  of  cunent),  the  beach 
grows  statvard.  This  increases  tie  toted  length  of  the  shingly  coast,  and  the  supply  of 
shingle  per  yard  frontaye  therefore  decreases,  until  it  only  just  suffices  to  compensate 
the  loss.  The  Ness  has  then  reached  its  maximum  growth  under  the  given  conditions. 
Such  growth  may  commence,  for  instance,  when  a  wasting  chalk  hill  slopes  sea- 
wards, so  that  the  height  of  the  clitTand  the  supply  of  flints  which  feeds  the  beach 
are  increasing.  Conversely,  the  Ness  may  diminish  when  the  receding  hill  which 
supplies  it  slopes  landwsrds.  Dungeness  is  supplied,  not  directly  from  the  waste 
of  cliflfs,  but  indirectly  through  an  intermediate  deposit  which  encroaches,  after  the 
manner  described  under  "  Shingle  Spits,"  upon  the  river  Bother.  The  point  of 
Dungeness  tends,  therefore,  to  prci^erve  a  con^tant  bearing  and  distance  from  the 
extremity  of  this  accumulation  of  shingle,  and  therefore,  of  necessity,  a  constant 
distance  and  bearing  from  the  mouth  of  the  Bother,  the  position  of  which  is  con- 
trollid  by  that  of  the  shingle  bank  to  the  westward.  An  accumulation  such  as 
Dungeness  is  less  subject  to  alternate  growth  and  diminution  than  a  Ness  which  is 
fed  directly  from  a  wasting  cliff,  for  the  annual  supply  depends  upon  the  outgoings 
from  the  intermediate  store-house  for  shingle.  This  is  determined  by  the  length 
of  its  sea-front,  which  is  not  appreciably  affected  by  the  removal  of  several  layers 
of  the  shingle.    Thus  the  fluctuations  of  the  cliff-supply  are  diminished. 

§  10.  The  Gbading  of  Beach  Shingle. 

(a)  The  Laws  op  the  Grading  of  Beach  Shingle. — No  stony  particle  of  lets 
than  a  certain  critical  size  can  remain  permanently  on  a  beach,  but  is  ultimately 
swept  out  to  sea.  This  critical  size  is  greater  on  a  coarse-grained  than  on  a  fine- 
grained beach,  for  the  regimen  slope  of  the  former  is  steeper,  and  gravity  therefore 
gives  greater  asbistance  to  the  back-wash.  It  is  well  known  that  every  particle  upon 
the  surface  of  a  btach  suffers  attrition,  whence  the  conclusion  has  been  too  hastily 
drawn  that  the  grain  of  an  isolated  beach  naturally  becomes  finer  as  the  distance 
increases  from  the  extremity  where  the  beach  is  fed  with  detritus.  Now,  it  is  to  be 
noted  that  whereas  the  attrition  of  the  particles  tends  to  lower  the  average  size  of  (he 
shingle,  and  hence  to  make  the  grain  of  t/.e  beach  finer ,  the  removal  of  particles  of  less 
than  the  critical  size  raises  the  average  dimension  of  the  shingle.     Hence  we  may 


*  Except  whore  mount aiu  torrents  rush  straight  to  sea,  as,  e.^.,  on  theBiviera. 
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deduce  the  following  laws  of  grading  of  beach  shingle  applicable  to  a  heaeh  fed 
entirely  at  one  extremity ^  whence  the  material  travels  along  the  beach : — 

Law  1.  If  the  material  be  of  uniform  size,  the  grain  of  the  beach  becomes  finer 
38  we  recede  from  the  source  of  supply. 

Law  2.  If  the  material  be  mostly  fine  stuff,  with  a  small  admixture  of  ooane 
stuff,  then  (unless  the  coarse  stuff  be  very  friable,  and  the  fine  stuff  yery  duraUe) 
the  grain  of  the  beach  will  become  coarser  as  we  recede  from  the  source  of  supply,  for 
the  average  size  is  more  affected  by  the  removal  of  a  large  number  of  fine  grains  than 
by  the  attrition  of  a  small  number  of  coarse  grains.  This  increase  in  ooarseneas  wHl 
continue  until  the  beach  material  is  brought  to  a  uniform  size,  when  the  grading 
proceeds  as  in  1. 

Law  3.  If  the  material  be  mostly  coarse  stuff,  with  a  small  admixture  of  fine 
stuff,  then,  as  we  recede  from  the  source  of  supply,  the  grain  of  the  beach  will 
become  finer,  for  the  attrition  of  a  great  number  of  large  particles  has  a  greater 
effect  upon  the  average  size  of  the  material  than  the  removal  of  a  small  number 
of  fine  particles. 

By  combining  2  and  3  we  can  deduce  the  following  corollaries  applicaNe  to  a 
beach  fed  from  both  extremities : — 

Cor,  i.  If  the  material  fed  in  at  one  extremity  be  mostly  fine,  and  at  the  other 
mostly  coarse,  the  grain  of  the  beach  increases  in  size  from  the  former  to  the  latter 
extremity,  the  two  modes  of  grading  cooperating. 

Cor,  iL  If  the  material  fed  in  at  both  extremities  be  mostly  fine,  the  grain  of 
the  beach  will  be  coarser  in  the  middle. 

Cor,  iii.  If  the  material  fed  in  at  both  extremities  be  mostly  coarse,  the  grain 
of  the  beach  will  be  finer  in  the  middle. 

Law  4.  The  grain  of  the  beach  is  (ceteris  paribus)  coarser  where  the  beach  is 
exposed  to  the  heaviest  breakers.  This  law  follows  from  what  has  been  said  oo 
the  action  of  the  back- wash,  and  on  a  **  critical  size  "  of  beach  materiaL  We  may 
add.  to  the  italics  of  §  5  (c)  that  the  deeper  back-flowing  stream  floats  out  tilt 
smaller  shingle. 

Law  5.  The  grain  of  the  beach  is  (ceteris  paribus)  coarser  near  the  **  weather* 
end  of  a  promontory.  Thus,  if  west  be  the  weather  side,  and  the  end  of  a  long 
beach  be  protected  from  the  east  by  a  headland  at  the  eastern  extremity,  then 
both  large  and  small  pebbles  will  travel  eastward  along  the  beach  in  a  westerly 
wind,  but  only  the  email  ones  are  carried  back  from  the  promontory  daring  an 
east  wind,  so  that  the  proportion  of  large  pebbles  to  small  is  increased  as  we  near 
the  promontory  from  the  west.  This  is,  in  fact,  similar  to  the  case  of  the  sorting 
of  sand  from  shingle  by  unsymmetrical  oscillation,  as  described  in  §  4. 

Grading  by  Groynes, — When  groynes  are  erected  to  check  the  drift  of  shingle, 
we  find  that  the  shingle  is  coarse  where  it  is  piled  up  near  the  seaward  extremity 
or  point  of  each  groyne  (A,  A',  A'',  Fig.  2),  and  relatively  fine  at  the  base  of 
the  groynes  (B,  B',  B").  This  grading  is  effected  as  follows :  At  the  points  (A) 
the  breakers  beat  most  strongly,  and  from  these  positions  the  next  step  in  advanee 
can  only  be  made  by  sweeping  out  shingle  round  the  end  of  the  groyne;  thus, 
as  we  go  from  the  A  to  the  B  positions,  the  ratio  of  the  rate  of  removal  of  fine 
shingle  to  the  rate  of  removal  of  coarse  shingle  increases,  the  proportion  of  ooarM 
fehiogle  present  is  therefore  correspondingly  increased  at  the  A  positions,  and  the 
grain  of  the  beach  at  these  positions  is  consequently  large. 

(h)  On  thk  Diffusibility  of  Shingle. — It  appears  that  the  grading  of  shingle 
and  the  phenomena  of  long-shore  drift  of  shingle  must  of  necessity  be  influenced  by 
a  peculiar  process,  which,  from  its  physical  analogies,  I  term  a  process  of  diffusion. 

In  virtue  of  the  property  termed  "diffusibility,"  the  particles  of  contiguous  masm 
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of  liquids  or  gas  iDtermix  somewhat  slowly,  not  only  without  the  assistaitbe  of 
external  agency,  but  even  against  such  agency,  the  process  being  termed  <*difrusionJ' 
If  an  aggregate  of  stones  be  exposed  to  an  absolutely  steady  current^  there  is  no 
motion  of  individual  particles  up-stream,  but  when,  as  is  usual  on  beaches,  the  main 
drift  of  t?ie  material  is  in  the  direction  of  the  more  potent  of  two  alternating  motions 
ofwater^  there  may  he  a  true  diffusion  of  shingle  against  the  drift.  In  order  to  fix 
our  ideas,  let  us  suppose  that  the  main  drift  due  to  the  motion  of  the  water  is 
eastwards.  Kow,  since  it  is  only  the  top  layers  of  a  beach  which  move,  such 
shingle  as  happens  at  any  time  to  be  buried  escapes  transport  until  again  uncovered. 
Among  an  indefinitely  large  number  of  cases,  it  must  happen  that  some  pebbles  driven 
westwards  are  aluxiys  buried  when  the  easterly  drift  succeeds,  and  are  uncovered 
during  the  next  westerly  drift,  and  hence  go  westwards  again,  working  their  way 
ctgainst  the  main  drift.  The  chances  are  against  any  selected  pebble  working  its 
way  against  the  drift,  and  experiments  with  a  moderate  number  of  selected  pebbles 

Section 


FIO.  2.— GRADING  BY  GROYNES. 


ought  therefore,  as  a  rule,  to  yield  negative  results,  but  with  the  very  large  numbers 
of  particles  which  are  supplied  naturally  to  a  beach  by  denudation,  some  are  sure 
to  go  against  the  drift.  Now,  the  study  of  clastic  aggregates  such  as  beaches  differs 
from  that  of  gases  or  of  liquids,  in  that  the  molecule  or  wandering  individual  of 
beaches  can  be  perceived.  Clerk  Maxwell  has  pointed  out  that  deductions  from  the 
statistical  study  of  gases  might  not  apply  to  the  behaviour  of  those  individual 
molecules  which  sharpened  faculties  would  enable  a  man  to  study.  Conversely, 
jf  we  recognize  one  or  two  travelled  pebbles  of  a  conspicuous  kind,  we  must  not 
straightway  conclude  that  the  main  drift  of  the  shingle  is  from  the  direction  whence 
these  pebbles  come.    Due  account  must  be  taken  of  dififusibility. 

(c)  A  Beach  Survey. — What  is  now  wanted  for  the  further  study  of  grading 
and  drift  of  shingle  and  sand,  is  a  simultaneous  survey  of  a  complete  coast-line, 
preferably  the  whole  coast-line  of  Great  Britain.  The  samples  should  be  collected 
between  the  high  tides  of  the  same  day,  and  should  be  taken  just  below  the  last 
high- water  mark.  If  practicable,  the  survey  should  be  made  in  duplicate  at  six 
months*  interval.  The  Coastguard  provides  the  requisite  organization;  the  cost 
and  trouble  would  be  but  small  if  the  Admiralty  give  the  order.  In  addition  to 
serviog  the  special  purpose  which  I  have  indicated,  the  collection  would  be  a 
permanent  work  of  reference  for  the  geologist  and  the  civil  engineer. 

(To  he  continued.) 
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ETTBOPE. 

The  London  Geological  Field  Class. — We  have  received  from  Prof.  H.  G. 

Seelfy  the  syllabus  for  1898  of  the  London  Geological  Field  Class,  which  has  now 
carried  on  its  useful  operations  for  twelve  3eani|  having  been  established  in  1886. 
Its  object  is  the  teaching  of  physical  geography  in  the  presence  of  the  geological 
structures  on  which  that  science  is  based,  the  instruction  being  given  during 
Saturday  afternoon  excursions  between  the  end  of  April  and  the  middle  of  July. 
During  the  present  season  a  variety  of  strata  in  the  ntighbourhood  of  London  will 
be  examint^d,  and  a  study  made  of  the  relation  of  the  surface  features  to  the  folding 
and  mineral  chsracter  of  the  strata,  and  to  the  dtnuding  forces  by  which  th^ 
surface  has  been  shaped. 

The  Ports  of  the  Sea  of  Azov. — The  Annalen  der  HydrogruphU  (No.  IX.»^ 
1897)  contains  a  paper  setting  forth  the  latest  information  obtainable  from  official 
sources  with  reference  to  the  ports  of  the  Sea  of  Azov.  The  ports  dealt  with  are 
five  in  number — Eertch,  Genichesk,  Eisk,  Temrjuk,  and  Anapa.  A  short  descrip- 
tion is  given  of  each,  its  position  and  population  ;  and  the  nature  and  amount  of 
its  foreign  aLd  coasting  trade,  statietics  being  added  for  a  number  of  years  where 
possible.  There  are  also  descriptions  cf  the  harbours,  the  nature  of  the  anchorage, 
the  prevailing  winds  at  different  seasons,  and  the  accommodation  for  loading  and 
unloading  vessels,  with  notice  of  improvements  in  progress  or  about  to  be  under- 
taken. We  commend  the  paper,  short  as  it  ip,  to  those  interested  in  the  commerce 
of  this  region. 

Travels  in  Spain.*— Dr.  Gadow's  volume  supplies  a  pleasant  proof  that  it 

is  unnecessary  to  leave  Europe  to  find  subject-matter  for  an  interesting  book  of 

iravelp,  but  that  there  still  remain  st eluded  spots  not  overrun  with  tourists,  in 

which  native  life  and  character  may  te  studied  comparatively  uncontaminated  by 

contact  with  the  outside  world.    It  describes  two  extended  journeys  made  by  the 

author  and  his  wife  in  Northern  Spain,  during  the  course  of  which  many  of  the 

wilder  districts  cf  Ghtlicia  and  other  northern  provinces  were  traversed,  and  many 

opportunities  enjoyed  of  becoming  acquainted  with  the  unsophisticated  life  of  the 

country  districts,  as  well  as  that  of  the  somewhat  more  civilized  town-dwellers. 

To  those  who  remember  George  Borrow's  vivid  descriptions  of  the  wilds  of  Spain 

in  the  earlier  part  of  the  century.  Dr.  Gadow's  pleasantly  written  narrative  will  be 

of  special  intere&t.     In  spite  of  the  introduction  of  railways,  and  even  of  such 

appliances  of  civilization  as  the  electric  light,  many  of  the  towns  appear  to  have 

little  changed  since  Sorrow's  day,  and  in  some  cases  even  to  have  retrograded. 

Thus  we  are  told  of  Pajares,  formerly  a  prosperous  place  with  a  large  traffic  acrosi 

the  pass  between  Leon  and  the  Asturias,  that  "  all  this  has  been  changed  for  the 

worse  by  the  railway,  which  to  the  villagers  is  of  no  use  whatever."    The  most 

"dead-alive"  of  towns,  however,  such  as  Villafranca  del  Yieizo,  have  a  wealth  of 

historical  associations,  and  notes  on  these  are  freely  interspersed  in  the  narrative 

and  heighten  its  interest.    Many  fascinating  pictures  of  natural  scenes  are  drawn, 

and  are  brought  vividly  before  the  reader  by  the  help  of  the  many  excellent 

illustrations. 

ASIA. 

Captain  Deasy  in  Central  Asia.— Captain  Diasy  writes  from  Yarkaod 


♦  *  In  Northern  Spain/    By  Hans  Gadow,  m.a  ,  ph.d.,  f.b.s.    Map  and  Illustratioitf. 
London  :  A.  &  C.  Black.   1897. 
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under  date  January  23,  giving  some  details  of  his  work  during  the  past  winter. 
He  had  reached  Yarkand  from  the  Taghdombash  Pamir  via  Raskam,  Bazar 
Dara,  Kulian  Arik,  making  en  route  an  important  discovery  with  respect  to  the 
Yarkand  river.  Its  true  course  proved  to  be  different  from  that  shown  on  the 
Society's  map  of  the  Pamirs  published  under  Mr.  Gurzon's  direction.  The  great 
bend  of  the  river  shown  on  that  map  was  based  oa  the  work  of  Captain  Gromb- 
cheftfki,  the  only  traveller  who  had  then  visited  that  part  of  the  country,  but  the 
greater  part  of  its  course  was  merely  shown  hypothetioally.  Younghusband,  in 
the  map  accompanying  his  book,  '  The  Heirt  of  a  Continent,*  omits  the  bend 
entirely.  Captain  Deasy  hoped,  as  soon  as  the  sick  members  of  his  party  (in- 
cluding the  sub-surveyor  who  accompanies  him)  should  be  well  enough  to  travel, 
to  ascend  the  Yarkand  river  southwards  to  near  Raskam,  and  obtain  more 
particulars  as  to  the  geography  of  this  little-known  region.  He  has  already 
carried  out  a  triangulation,  during  the 'course  of  which  he  had  to  camp  close  to 
the  top  of  the  Kukalung  pass,  about  16,500  feet  above  the  sea,  a  few  days  before 
Christmas.  He  has  also  devoted  much  attention  to  astronomical  observations, 
though  much  hampered  by  cloudy  weather.  He  hopes  to  be  joined  in  May  by 
Lieut.  Stotherd,  and,  if  the  journey  is  successful,  will  probably  not  return  to 
civilization  until  next  year. 

Explorations  in  Indo-China.* — Of  late  years,  the  details  of  French  explora- 
tion in  Indo-China  have  been  bat  little  known  to  English  readers,  and  it  is,  there- 
fore, matter  for  satisfaction  that  the  account  of  one  of  the  latest  and  most  successful 
of  the  numerous  French  journeys  in  that  region  should  have  been  presented  to  the 
British  public  by  the  recent  translation  of  Prince  Henri  of  Orleans'  narrative.  The 
journey  of  which  it  tells  was  remarkable,  as  piercing  for  the  first  time  the  "  iron 
wall  that  separates  British  India  from  the  Chinese  frontier,"  as  the  excessively 
difficult  country  about  the  sources  of  the  Irawadi  was  well  termed  by  the  late  Sir 
H.  Yule.  Although  some  regret  is  unavoidable  that  this  exploit — the  accomplish- 
ment of  which  was  the  ardent  desire,  over  a  quarter  of  a  century  ago,  of  that  daring 
explorer,  Mr.  T.  T.  Cooper — was  not  the  work  of  a  British  traveller,  it  is  impossible 
not  to  admire  the  dauntless  spirit  which  carried  Prince  Henri  and  his  companions 
through  the  many  difficulties  which  beset  their  path,  difficulties  of  which  a  vivid 
idea  may  be  gathered  from  the  Prince's  pages.  The  country  traversed  presents  a 
surpassing  interest  from  the  striking  character  of  its  physical  features — its  great 
rivers  running  in  parallel  courses  between  precipitous  mountain  wallt>,  its  trackless^ 
forests  (tropical  or  coniferous  according  to  altitude),  its  rushing  streams  liable  to 
sudden  floods — ^and  we  hear  much  of  the  dangers  arising  from  slippery  mountain 
paths,  and  the  frail  and  quavering  bridges  to  which  the  traveller  must  trust  him- 
self for  the  crossing  of  unfordable  rivers.  Of  geographical  result?,  the  journey  was 
decidedly  fruitful.  Apart  from  the  elucidation  of  the  problem  of  the  Irawadi 
sources,  much  new  light  was  thrown  on  the  borderland  of  Tonkin  and  Yunnan 
between  the  Bed  river  and  Sumao,  whilst  the  section  of  the  Mekong  explored  had 
been  previously  almost  unknown  to  Europeans,  except  at  the  crossing  of  the  great 
Yunnan-Burma  road.  In  this  part  the  river  bears  a  great  variety  of  names, 
generally  derived  from  the  places  at  which  crossings  are  effiected.  It  is  interesting 
to  notice  that  one  of  D*Anville's  names  for  this  part  of  the  stream — Kiu-lan  Kiang — 
was  found  to  be  in  use,  as  well  as  the  more  generally  applied  name  Lan-teang- Kiang 
(^Iso  given  by  D'Anville).  The  stream  is  throughout  turbid,  confined,  and  rapid, 
aiid  is  spanned  at  several  points  by  chain  bridges,  though  none  exists  between  the 


♦  *  From  Tonkin  to  India.'     By  Prince  Henri  of  Orleans.    Translated  by  Hamley 
Bent,  M.A.    London  :  Mothuen.     1898. 
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latitude  of  Tali-fu  and  Tslamdo  on  the  Pekia-Lbasa  road.  Some  valuable  informa- 
tion was  likewise  obtained  with  respect  to  the  upper  Salwen,  which,  near  the 
latitude  of  Tali-fu,  gave  the  impression  of  "  a  large  river  coming  from  afar."  Its 
low-lying  valley  was  found  to  bear  the  same  reputation  for  unhealthiness  as 
noted  by  Captain  Gill.  It  too  bore  a  variety  of  names:  that  of  Lu-kiang 
said  by  the  native  interpreter,  Joseph,  to  signify  '<  Wrath  river/'  and  would  thoi 
appear  not  to  be  derived  from  the  Lu-tse  tribe,  as  is  generally  stated.  In  foot,  the 
Lu-tse  of  one  section  of  the  river  are  said  to  be  called  so  from  the  fact  of  their  living 
on  the  river,  and  not  vice  versa.  The  name  Nong-kiang  recalls  the  A-nong  of  the 
Abb^  Desgodinp,  said  by  him  to  be  the  true  name  of  the  Lu-tse.  Of  spedil  interest 
is  the  information  with  regard  to  this  and  other  aborigioal  tribes,  who  in  a 
limited  degree  own  the  supremacy  of  the  Chinese,  and  who  hardly  bore  out  the 
reputation  for  ferocity  given  them  by  their  neighbours.  Though  the  men  were 
dirty  and  repulsive,  the  women  were  often  much  more  pleasing.  Prince  Henri 
epeaks  in  high  terms  of  the  work  of  his  compatriots  of  the  Tibet  mission,  one 
of  whom  had,  during  twenty-sight  years,  seen  only  one  other  traveller — Cooper. 
The  book  is  provided  with  a  large  number  of  illustrations,  but  many  of  these 
are  evidently  rather  fanciful.  The  French  spelling  of  placa-names — which  is 
not  only  clumsy  at  times,  but  actually  misleading  to  English  readers — has  un- 
fortunately been  retainei  both  in  the  text  and  the  map.  Thus  we  find  Lha^a, 
Choueli,  for  Lhasa,  Shweli.  Some  useful  geographical  appendices  by  M.  Roux 
complete  the  volume. 

The  PerBlan  Onlf. — We  have  received  from  the  author  a  copy  of  an  inaugural 
dissertation  by  Herr  Siegfried  Genthe  on  the  Ptirsian  gulf.  The  first  part  of  the 
paper  is  occupied  with  a  discussion  of  the  commercial  history  of  the  gulf  in  relatioo 
to  its  geographical  position;  a  fairly  comprehensive  summary  is  given  of  the  most 
important  works  on  the  subject,  oriental  aud  otherwise,  and  there  is  some  rather 
futile  speculation  as  to  the  role  of  the  Persian  gulf  in  a  future  overland  route  to 
India.  The  second  half  is  devoted  to  the  physical  geography  of  the  region.  A 
new  map,  based  almost  entirely  on  the  Admiralty  charts,  shows  the  contour  lines, 
and  an  attempt  is  made  to  estimate  the  rate  of  formation  of  the  delta  of  the 
8hat-eI-Arab  by  comparison  with  Ddlrymple*s  charts  of  date  1786.  Planimetne 
mea<;urement8  of  the  new  map  give  smaller  results,  both  for  surface  area  and  mean 
depth,  than  those  usually  accepted.  Herr  Genthe  admits,  however,  that  the 
scientific  exploration  of  the  region  is  not  sufficiently  advanced  to  allow  of  satis- 
factory conclusions  being  drawn.  We  entirely  agree  with  him  that  it  is  one  of 
great  hydrographical  and  geological  interest,  well  worihy  of  a  careful  survey  like 
that  carried  out  by  the  Pola  in  the  Tied  sea. 

The  Southern  Chin  Hilh.— A  lately  issued  report  by  Captain  G.  C.  Bigby 
(Rangoon,  1897),  on  the  military  operations  carried  out  in  1896-97  in  the  little- 
known  hilly  districts  on  the  frontier  between  the  Northern  Arakan  hill  tracts 
«ud  the  Pakokku  district  in  Upper  Burma,  contains  some  valuable  informatioa 
with  respect  to  the  general  nature  of  the  country  and  its  inhabitants.  These 
operations,  in  which  Captain  Bigby  t^ok  part  aj  intelligence  officer,  were  rendered 
necet^sary  by  the  raids  committed  by  some  of  the  Chin  tribes  on  certain  villages 
and  posts  on  the  Burmese  side,  and  during  their  course  advantage  was  taken  of 
the  opportunity  afforded  to  survey  and  generally  obtain  a  more  accurate  knowledge 
of  the  country  traverised.  The  backbone  of  the  whole  region  is  the  Arakan  YoDa 
range  (6000  to  7000  feet),  which  divides  the  streams  flowing  westwards  to  the 
Galf  of  Akjab  and  eastwards  to  the  Irawadi.  West  of  it  is  a  series  of  deore 
juugle-covered  ranges  running  north  and  south,  drained  by  the  Lemrn  and  Kaladan 
rivers.    To  the  east  an  important  spur  branches  off  in  a  south-east  diicctiuD, 
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known  as  the  Eunamcbung  range.  It  is  higher  than  the  main  range,  and  culmi- 
nates in  Mount  Victoria  (10,090  feet),  the  highest  peak  in  Burma.  Between  it 
and  the  Yoma  range  flows  the  Mon  river,  which,  after  a  course  of  160  miles,  joins 
the  Irawadi  a  little  north  of  Minbu.  Its  coarse  within  the  Chin  hills  is  not  shown 
at  all  on  most  of  our  maps.  Long  spars  ran  eastward  from  the  Mount  Victoria 
irange,  making  travelling  exceedingly  difficult  from  north  to  south,  but  compara- 
tively easy  from  east  to  west.  Most  of  the  tracks  possible  for  mules  (roads  exist 
only  on  the  eastern  edge  of  the  district)  follow  the  crests  of  these  ridges.  Towards 
Arakan,  on  the  contrary,  communication  is  easier  in  a  north  and  south  direction. 
The  climate  is  cold  and  bracing  in  the  higher  parts ;  the  rainfall  is  apparently  of 
a  drizzly  nature,  as  there  are  no  signs  of  a  heavy  flood  rise  in  the  larger  streams. 
Economically,  the  country  is  described  as  worthless,  and  food-supplies  are  very 
limited.  Millets  form  the  staple  crop.  The  main  Toma  range  is  densely  jungle 
covered,  principally  with  oaks  of  various  kinds,  and  rhododendrons  are  also  met 
with.  To  the  west  the  hills  are  covered  with  dense  thickets  of  small  bamboo. 
Elephants  and  rhinoceros  have  now  disappeared  to  the  east  of  the  watershed,  but 
black  bear,  bison,  sambhur,  barking  deer,  etc.,  occur  in  large  numbers.  Several 
«ites  suitable  for  sanitaria  are  mentioned  by  Captain  Rigby,  and  he  bears  witness 
to  the  great  natural  advantages  of  the  Mount  Victoria  range,  the  air  being  most 
^exhilarating.  In  addition  to  minute  topographical  details,  illustrated  by  route  and 
other  maps  and  sketches,  the  report  contains  notes  on  the  various  sections  of  the 
Chins.  Their  villages  are  nearly  always  built  on  the  steep  hillsides,  the  houses 
being  placed  one  above  the  other  on  platforms  dug  out  of  the  hill.  One  section  of 
the  Chins  is  known  as  that  of  the  "  Cane-bellies,"  from  the  coils  of  split  cane  which 
they  wear  round  the  waist.*  They  are  a  superior  race,  of  fine  physique,  and  proved 
friendly  and  honest. 

Journeys  in  China  and  Manohnria,— Prof.  L.  v.  Loczy  has  sent  to  Peter- 

manns  Mitteilungen  (March)  a  note  on  the  journeys  so  far  made  by  Dr.  Eugen  v. 
Oholnoky,  Assistant  in  Geography  at  the  University  of  Budapest.  Starting  from 
-Shanghai  in  February,  1897,  the  explorer  traversed  the  network  of  canals  to  the 
■aouth-east  of  the  Tai-hu  till  he  reached  the  sea-dyke  on  Hangchau  bay,  which  he 
^hen  followed  to  Hang-<;hau,  passing  T^a^pu  and  Hai-ning-hsien.  At  the  last- 
«Dentioned  place  he  made  careful  observations  of  the  bore  of  the  Tsien-tang,  and 
photographed  thii  phenomenon  in  its  various  phases.  Various  other  journeys  were 
made  on  the  southern  borders  of  the  great  plain  and  on  the  lower  Yangtse-kiang, 
^he  distribution  of  laterite  and  alluvial  deposits  being  special  subjects  of  investi- 
gation. In  May  and  June  he  made  an  excursion  in  Northern  China  and  Mongolia 
(by  Ealgan  and  Lama-miao),  during  which  he  made  observations  on  the  suba^rial 
«nd  alluvial  deposits  of  that  region,  and  then,  acting  on  behalf  of  a  French  mining 
syndicate,  he  betook  himself  in  August  to  Nagasaki,  and  thence  to  Vladivostok 
and  Poesiet  bay,  in  order  to  reach  the  mining  cjlony  of  Tien-fiau-shan  by  way  of 
fiunchun.  Having  completed  his  examination  of  those  mines,  he  spent  the  period 
from  October  to  December  in  traversing  Southern  Manchuria  by  way  of  Womosa, 
Kirin  (Girin),  and  Mukden,  finally  arriving  at  Shanbaikwao,  the  terminal  station 
^f  the  Chinese  railway.  A  continuous  route-map  on  the  scale  of  1 :  100,000, 
aeveral  astronomical  observations  for  latitude,  and  an  insight  into  the  geotectonio 
structure  of  the  region  traversed,  are  the  results  of  this  journey.  His  astronomical 
observations  appear  to  show  that  Hunchun  and  the  northernmost  point  of  Korea 
.are  half  a  league  further  south  than  now  shown  on  maps.    A  large  number  of 


*  This  reinarkuble  girdle  appears  to  be  similar  to  that  shown  in  photographs  of  the 
Andamanesc,  and  also  to  that  recently  noticed  among  the  aborigines  of  Formosa 
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volcanic  cones  and  an  extensive  lava-field  were  observed  on  the  journey  from 

Hunchun  to  Eirin. 

APBIOA. 

Surveys  by  Mm'or  Maodonald's  Expedition.— In  a  letter  written  from 

Banda,  10  miles  south  of  Lake  Ibrahim,  on  February  2  of  the  present  year.  Major 
Macdonald  informs  us  that,  although  his  expedition  has  been  diverted  from  its 
intended  course  by  the  Sudanese  mutiny  in  Uganda,  a  certain  amount  of  geogra- 
phical work  has  been  accomplished  by  various  members  of  his  party.  Thus  Lieut 
Hobart  has  filled  in  some  of  the  blanks  in  our  maps  in  the  east  of  Ankole,  where 
he  has  discovered  a  lake  some  12  miles  by  3..  During  the  pursuit  of  Mwanga*s 
army,  Captain  Kirkpatrick  did  some  work  to  the  north-west  of  Eoki,  discovering 
another  lake.  Major  Macdonald  himself  has  added  to  our  knowledge  of  the  little- 
known  country  north  of  Chagwe  and  east  of  Bulamwezi.  Captain  Austin,  during 
his  march  from  Baringo  to  Save,  north  of  Mount  Elgon,  was  enabled  to  correct 
mistakes  in  older  maps,  besides  adding  fresh  information.  It  appears  that  tbe 
crater  of  Mount  Elgon  is  fmther  north  than  was  formerly  supposed,  Mr.  Hobley*! 
position  being  about  right.  Lieut.  Hanbury  Tracey,  too,  has  explored  the  country 
for  some  distance  north  of  the  mountain.  Major  Macdonald  remarks  that  the 
Luajali  and  Lake  Ibrahim  are  shown  on  the  old  maps  some  8  or  10  miles  too  for 
east,  and  that  the  shifting  of  their  position  involved  by  his  recent  work  harmonizei 
with  that  brought  about  by  the  railway  survey  in  respect  of  the  Ripoa  fiEdlv,  and 
by  Lieut.  Yandeleur's  observations  in  respect  of  Foweira. 

Hydrography  of  the  Upper  Nile  Region.— M.  £.  de  Martonne,  whose 

studies  of  the  social  and  political  condition  of  the  tribes  of  the  upper  Nile  region 
have  already  been  referred  to  in  our  pages  (Journal^  vol.  x.  p.  95),  supplies  a  usefal 
summary  of  our  present  knowledge  of  the  hydrography  of  that  region  in  the 
Zeiischrift  of  the  Berlin  Geographical  Society  (1897,  No.  5).  It,  of  course,  does  not 
present  uny  new  information,  but  full  use  has  been  made  of  the  voluminous  litera- 
ture of  the  subject,  and  copious  references  to  authorities  are  given  throughout,  while 
the  facts  are  presented  concisely  and  clearly.  The  paper  is  accompanied  by  maps 
and  sections,  the  former  showing  (1)  the  oro-hydrographical  features  of  the  region, 
(2)  its  rainfall.  In  the  first  map,  the  contours  of  altitude  are  shown,  six  gradations 
of  tint  being  employed,  while  the  nature  of  the  various  streams — their  permanence 
or  temporary  character,  the  swampy  portions  of  their  courses,  and  the  poaition  of 
the  falls  and  rapids  which  impede  navigation — is  shown  by  a  distinctive  method  of 
delineation.  The  limits  of  the  upper  Nile  basin — a  subject  to  which  special  atten- 
tion is  devoted  in  the  text — are  shown  by  a  continuous  line  where  accurately  known, 
by  a  dotted  line  where  more  or  less  hypothetical ;  and  the  large  use  made  of  the 
latter,  especially  in  the  central  basin  of  the  river,  shows  clearly  how  much  remains 
to  be  done  before  the  complete  system  of  the  Nile  can  be  said  to  be  fully  known. 
Not  only  in  the  direction  of  the  Shari  basin  and  of  Lake  Rudolf,*  but  even  in 
Kordofan  and  the  region  between  the  Blue  and  White  Niles,the  exact  limits  of  the 
basin  are  still  undefined.  The  diagrams  include  profiles  of  the  upper  Nile  region 
from  south  to  north,  and  from  west  to  east,  and  of  the  course  of  the  Nile  itself  from 
its  headwaters  to  Fashoda ;  also  a  graphic  representation  of  the  distribution  of  rain- 
fall through  the  year.  The  rainfall  ma|^,  though  it  cannot,  of  course,  lay  claim  to 
minute  accuracy,  is  based  on  all  the  available  material,  a  summary  of  which  is 
given  in  a  table  embodying  the  results  at  thirty-six  diflerent  place?. 

Tunis  since  the  French  Protectorate.— An  exhaustive  report  on  the  present 

*  The  data  for  the  map  are  broujjht  down  to  July,  1807, 6o  that  account  has  not  heen 
takonof  the  resultsof  CaptainB6ltego*8la6texpeditiou,whi'hhad  not  then  been  published. 
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condition  of  the  Regency  of  Tunis,  and  the  progress  it  has  made  since  the  establish- 
ment of  the  French  Protectorate,  has  been  made  to  the  Foreign  Office  by  Sir  Harry 
Johnston,  now  British  Consul- General  in  that  country.  It  contains  a  large  amount 
of  valuable  information  on  the  government  and  administration  of  Tunis,  its  com- 
merce aod  resources,  its  system  of  communication,  and  so  forth,  as  well  as  details 
useful  to  the  tourist,  and  a  discussion  of  the  prospects  of  British  trade  with  the 
Regency  under  the  new  customs  tariff.  Having  visited  the  country  in  1880, 
before  the  French  occupation,  Sir  Harry  Johnston  is  well  qualified  to  speak  of  the 
results  attained  after  seventeen  years  of  settled  government;  and  the  comparison 
he  draws  between  the  dangers  incurred  by  European  travellers  at  the  time  of  his 
first  visit,  and  the  present  security  both  of  life  and  property,  is  a  striking  testimony 
to  the  benefits  which  have  been  brought  to  the  country  by  French  rule.  Improve- 
ments are  to  be  noted  in  all  directions.  Roads  and  railways  have  been  constructed ; 
the  ruthless  destruction  of  forests  has  been  stopped ;  wells  have  been  sunk,  manu- 
factures encouraged,  and  useful  public  works  set  on  foot.  Of  the  numerous  agri- 
cultural resources  possessed  by  Tunis,  the  olive  tree  promises,  Sir  H.  Johnston 
thinks,  to  become  its  most  important  asset  in  the  future.  The  export  of  halfa^  or 
esparto  grass,  has  recently  much  diminished ;  but  the  demand  for  it  will  probably 
go  up,  now  that  it  has  been  shown  that  paper  made  of  wood-pulp  crumbles  to  pieces 
after  a  few  years.  The  fisheries  are  of  singular  wealth,  and  the  live  stock  includes 
horses,  mules,  donkeys,  camels,  oxen,  sheep,  and  goats.  Tunis  is,  in  Sir  H. 
Johnston's  opinion,  as  certain  to  become  a  white  man's  country  as  is  Cape  Colony. 
Rome,  through  her  daughter  France,  will  resume  her  sway,  and  the  damage  done 
by  the  Mohammedan  invasion  of  the  seventh  century  will  be  repaired.  As  regards 
British  trade,  the  total  value  of  which  for  1897  Sir  H.  Johnston  puts  at  £680,000, 
we  had,  be  thinks,  little  reason  but  to  be  satisfied  with  the  results  of  French 
protection  down  to  the  end  of  that  year,  and  even  under  the  differential  treatment 
now  accorded  to  French  commerce,  a  considerable  future  may  be  anticipated  for 
British  trade.  The  demand  for  British  cotton  goods  shows  a  tendency  to  increase, 
and  those  already  sent  seem  to  meet  the  local  taste  exactly.  But  here,  as  elsewhere, 
in  spite  of  the  excellence  of  our  goods,  they  are  in  many  cases  losing  their  hold  on 
the  people,  through  the  little  effort  made  to  push  them. 

Uhehe  as  a  Field  for  German  Colonization. — The  attention  of  those 

interested  in  the  future  of  German  East  Africa  has  of  late  been  increasingly  turned 
to  XJheho  as  a  possible  field  for  Colonization  by  Europeans  as  distinguished  from 
the  mere  establishment  of  plantations  under  European  control.  From  various 
quarters  come  testimonies  to  the  suitability  of  the  region  for  that  purpose.  We 
have  already  referred  (Journal^  vol,  x.  p.  638)  to  a  paper  by  Herr  von  Bruchhausen 
on  the  Uchungwe  mountains  in  Uhehe  as  a  field  for  colonization,  and  this  is  now 
followed  by  an  article  in  Globus  (1898,  No.  3)  by  Count  von  Pfeil,  on  a  somewhat 
broader  aspect  of  the  question.  He  points  out  that  on  his  first  visit  to  Uhehe,  in 
1886,  he  was  much  struck  with  the  fact  that  it  was,  to  use  Mr.  Rhodes'  expression, 
**a  white  man's  country,"  and  comparable  to  the  Orange  Free  State  in  South 
Africa.  At  that  time,  however,  the  general  attention  was  so  taken  up  with 
plantation  projects  in  Usambara  and  elsewhere,  that  his  ideas  attracted  little  notice. 
He  is  now  able  to  point  with  satisfaction  to  the  similar  views  lately  expressed  by 
Lieut.-Colonel  Liebert,  and  be  devotes  his  article  to  an  examination  of  the  grounds 
on  which  this  opinion  is  based.  Having  shown  that  the  country  contains  a 
sufficient  area  of  an  average  elevation  of  6000  feet  to  offer  an  independent  means 
of  livelihood  to  a  considerable  number  of  settlers,  and  to  secure  the  future  of  the 
whole  German  sphere,  ho  inquires  whether  the  physical  conditions  of  the  country 
are  such  as  permit  prolonged  residence  for  Europeans  without  detriment  to  health. 


550  THE  MONTHLT  RECOBD. 

This  leads  him  to  a  comprehensive  sketch  of  the  climate  and  soil  of  the  district,, 
its  natural  productions,  etc.,  and  the  result  is  to  show  that  an  experiment  iik 
colonization  is  decidedly  to  be  recommended.  Count  von  Pfeil  draws  an  attractive 
picture  of  the  country,  in  which  existence  is  a  delight,  and  which  he  never  could 
leave  without  regret.  The  illustrations,  from  his  own  sketches,  which  accompany 
the  paper,  fully  bear  out  his  description  of  the  romantic  scenery  of  Uhehe.  In 
two  papers  printed  in  Nos.  6  and  11  of  the  Deutsche  Kolantalzeiiung  tor  the  present 
year.  Dr.  Arning  takes  a  similar  view  as  to  the  capabilities  of  Uhehe.  The 
conditions  there  are,  he  considers,  so  favourable,  that  the  settlement  of  the  country 
might  form  a  turning-point  in  the  development  of  German  East  Africa.  It  is  un- 
fortunate that  this  favoured  country  should,  according  to  recent  reports,  have  been 
the  scene  of  a  serious  rising  against  the  German  authorities. 

Proposed  African  Expeditions. — An  important  Belgian  expedition  has  just 
started  to  complete  the  scientific  exploration  of  the  southern  parts  of  the  Congo 
basin.  Its  leader  is  Lieut.  Lemaire,  who  is  accompanied  by  five  Europeans.  The 
expedition  will  start  from  Ihe  east  coast,  and  reach  Lake  Mweru  by  the  Nyas* 
route,  continuing  its  route  westwards  to  the  Kasai  and  lower  Congo.  It  is  also 
announced  (Petermanns  Mitteilungen,  No.  2)  that  Dr.  Holub,  the  well-known 
South  African  explorer,  is  to  return  once  more  to  the  scene  of  his  labours.  He- 
does  not  propose,  however,  to  start  until  next  year. 

Journey  to  Lake  £nkwa, — In  connection  with  the  report  of  Captain  Lang- 
held  (ante^  p.  68),  that  Lake  Hukwa  has  almost  entirely  dried  up  within  the  last 
few  years,  the  account  of  a  journey  lately  made  to  the  southern  shore  of  the  lake 
by  Governor  yon  Elpons  {Deutaches  Kcionialblatt,  February  15)  is  of  interestv 
Starting  from  Mirambo,  on  the  Songwe,  towards  the  end  of  September  last,  Herr 
von  Elpons  passed  through  the  districts  of  Buntali,  Unyika,  Inyamwanga,  and 
Wuanda,  and  along  the  Saisi  to  the  village  of  Samangombe,  on  the  lake-shore. 
Here  there  was  hardly  any  water  in  the  Saisi,  while  the  lake  was  not  visible,  the 
country  consisting  of  a  vast  dry  grassy  plain,  abounding  in  antelopes  and  zebras. 
The  lake  was  apparently  reached  a  little  to  the  east  of  the  Saisi,  but  the  water,  aa 
already  reix)rted  by  Mr.  Nutt  in  1894:  (Journal^  vol.  vii.  p.  427),  was  extremely 
shallow  near  the  south  shore.  The  area  occupied  by  the  water  is  not  stated,  so 
that  it  does  not  appear  whether  it  was  more  or  less  extensive  than  at  the  time  of 
Captain  Langheld^s  visit.  The  districts  passed  through  on  the  way  to  the  lake 
were  mostly  well  peopled,  and  their  inhabitants  friendly.  Buntali  is  said  to  be 
astonishingly  fertile,  and  its  elevated  position  and  protection  by  ranges  of  hills 
from  the  fever-bringing  winds  give  it  a  great  advantage  over  Konde.  In  many 
parts  the  people  showed  themselves  ready  to  go  as  labourers  to  the  German  stations. 
Jumba- Wuanda,  the  chief  place  of  the  district  of  Wanda,  showed  evidences  of 
considerable  trade  activity,  though  due  perhaps  in  part  only  to  transit  trade  to 
Uwemba.  Muniwungu,  at  the  south-east  end  of  the  lake,  visited  by  Johnston  in 
1889,  is  also  said  to  do  a  considerable  trade  with  the  coast  Herr  yon  Elpons  does 
not  think  favourably  of  the  prospects  of  training  the  zebra  as  a  riding  animal,  the 
possibility  of  which  has  lately  been  discussed  in  the  German  colonial  press. 

The  Headstreams  of  the  Kagera, — Besides  the  journeys  of  Captain  Ramsay 
already  referred  to  (anie,  p.  299),  those  of  Colonel  von  Trotha,  of  which  a  short 
account  has  lately  been  published,  have  thrown  some  light  on  the  little-known 
region  at  the  sources  of  the  Ka<rera.  According  to  a  note  in  Petermanns  MUtei- 
lungen  (1898,  No.  2),  Colonel  von  Trotha  is  inclined  to  consider  the  Nyavarongo 
as  the  principal  head  stream  of  the  river.  He  also  considers  that,  according  to  the 
agreement  of  1884,  the  whole  of  the  basin  of  Lake  Kivu  and  the  Rusizi  properly 
falls  to  Germany,  and  that  the  Congo  State  has  occupied  this  district  without  a 
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legitimate  title.  Colonel  von  Trotha's  journey,  during  which  he  paid  particular 
Attention  to  the  topography  of  the  country  passed  through,  was  carried  out  in  1896 
and  1897.  The  earlier  part  of  it  has  already  been  referred  to  in  the  Journal  (vol. 
ix.  p.  90).  We  learn  from  the  Mouvement  Oeographique  (1898,  No.  3)  that  a 
private  German  expedition  under  Dr.  Kandt  set  out  in  June  last  to  complete  the 
exploration  of  Urucdi  and  Kuanda. 

Captain  von  Camap*8  Journey  from  the  Cameroons  to  the  Congo. 

— We  have  already  alluded  (Journal,  vol.  x.  p.  638)  to  the  exploration  in  the 
interior  of  the  Cameroons  undertaken  by  Captain  von  Camap.  We  now  learn  from 
the  Mouvement  OSographique  (Nos.  12,  13)  that  that  officer  has  brought  his 
journey  to  a  successful  conclusion,  reaching  the  Lower  Congo  by  way  of  the  Sango, 
and  thus  for  the  first  time  effecting  a  direct  communication  by  land  between  the 
Camerooijs  and  the  Congo.  Starting  in  September  last  from  the  Yaunde  station, 
with  a  caravan  of  200  men  and  one  European  companion.  Captain  von  Camap  set 
out  in  an  easterly  direction  towards  the  waterpartiog  which  separates  the  upper 
branches  of  the  Nyong  from  the  affluents  of  the  Goko,  one  of  the  principal  branches 
of  the  Sanga.  The  passage  of  this  line  of  high  ground  offered  no  serious  difficulties, 
though  the  considerable  altitude  attained  caused  the  porters  to  suffer  much  from 
cold.  Meeting  with  resistance  on  the  part  of  the  natives,  who  had  never  before 
seen  a  white  man,  the  expedition  deviated  towards  the  north,  reaching  the  town  of 
Kunde,  just  within  French  territory.  After  obtaining  permission  from  the  French 
authorities  to  proceed  with  his  armed  force  through  the  French  sphere,  Captain 
von  Camap  made  his  way  to  Camotville,  and  thence  down  the  Sanga  to  the  Congo, 
reachiog  Matadi  by  railway  on  February  11.  According  to  a  note  by  Uerr 
Staudinger  in  the  Deutsche  Koloniaheitung  for  March  31,  Captain  von  Camap 
found  a  Dutch  firm  already  established  for  purposes  of  trade  in  the  south-easK 
comer  of  the  Cameroons  territory.  Herr  Staudinger  urges  the  need  of  the  opening 
up,  by  the  German  authorities,  of  this  corner  of  their  sphere,  poioting  out  the  value 
of  Caption  von  Camap^s  journey  in  this  direction. 

The  Popnlation  of  the  Congo  Basin. — In  No.  8  of  the   Mouvement 

Oeographique  for  the  current  year,  M.  Wauters  recurs  to  the  subject  of  the  density 
and  distribution  of  population  in  the  Congo  basin,  a  subject  which  has  previously 
been  dealt  with  from  time  to  time  in  that  journal.  After  noticing  some  of  the 
estimates  hitherto  made  of  the  total  population  of  the  Congo  basin,  from  the  28 
millions  of  Stanley  to  the  11  millions  of  Dr.  Vierkandt  (Jotimal,  vol.  vi.  p.  183), 
If .  Wauters  calls  attention  to  the  great  differences  as  regards  density  which  exist 
between  various  parts  of  the  basio,  and  shows  how  difficult  it  is,  in  the  present 
state  of  our  knowledge,  to  come  to  any  accurate  conclusion  on  the  subject.  He 
considers  that  the  facts  noticed  on  the  river-banks,  which  form  the  best-known 
part  of  the  basin,  probably  give  an  ioadequate  idea  of  the  general  density,  the 
riverine  villages  being  often  mere  dependencies  of  the  large  interior  centres.  M. 
Wauters  quotes  data  from  various  travellers,  showing  how  great  is  the  population 
in  certain  districts,  and  comes  to  the  conclusion  that  Dr.  Yierkandt's  estimate  is 
far  too  low.  That  of  Stanley,  which  gives  a  mean  of  twelve  inhabitants  to  the 
square  kilometre  (between  four  and  five  to  the  square  mile),  is  probably  not  far 
from  the  truth. 

Completion  of  the  Congo  Bailway. — After  eight  years  of  arduous  labour, 
the  greac  work  of  uniting  the  navigable  portions  of  the  upper  and  lower  Congo 
by  means  of  a  railway  has  at  length  been  virtually  completed.  A  despatch  was 
received  in  Brussels  on  March  27,  announcing  the  arrival  of  the  first  locomotive 
at  Dolo,  on  Stanley  Fool.  The  Belgian  company  which  has  carried  the  undertak- 
ing through  to  this  successful  issue  is  to  be  congratulated  on  the  achievement  of  a 


o52  THE  IfONTHLT  B£CX>RD. 

work  which  is  likely  to  have  so  important  an  Influence  on  the  opening  up  of 
Central  Africa.  The  Mouvement  O^raphique  devotes  its  fourteenth  number  to  a 
succinct  review  of  the  history  of  the  undertaking,  showing  by  a  striking  diagram 
the  network  of  navigable  waterways  by  it  thrown  open  to  the  trade  of  the  world. 

The  Ambaoa  Bailway  in  Angola, — The  fifth  number  of  the  Mouvement 
Oeographique  for  the  current  year  contains  some  extracts  from  the  report  of  the 
company  which  is  constructing  the  Ambaca  railway,  showing  the  progress  made 
with  the  works,  and  the  receipts  during  each  year  since  traffic  was  inaugurated. 
Progress  during  1896-97  had  been  slower  than  had  been  hoped,  owing  to  sickness 
among  the  workmen  and  the  difficulties  encountered  in  the  construction  of  tbe 
important  viaducts  between  the  309th  and  316th  kilometres  (192  and  196  miles). 
It  was  hoped,  however,  that  locomotives  would  reach  the  terminus  of  the  first 
section  of  the  line  (Lucalla)  in  August,  1898,  there  remaining  only  35  miles  to 
complete.  The  gross  receipts  of  the  line  per  kilometre  open  rose  steadily  from 
$234  in  1890-91  to  $691  in  1896-97,  but  the  increase  during  the  last  year  was 
comparatively  small,  owiog  to  depression  of  trade.  A  contract  was  signed  in  1897 
for  the  extension  of  the  line  as  far  as  Malanje. 

AMEBIGA. 

Submerged  Valleys  off  the  West  Coast  of  North  America.— The  Pro- 
ceedings of  the  California  Academy  of  Sciences  contains  an  important  paper  by  Dr. 
George  Davidsoa  on  the  submerged  valleys  off  the  coast  of  California,  U.S.A.,  and 
of  Lower  California,  Mexico.  The  first  of  these  valleys,  now  known  as  the  Hueneme 
valley,  was  discovered  by  the  U.S.  Coast  Survey  in  1855,  and  others  have  come 
to  light  from  time  to  time  in  the  course  of  surveys  required  for  navigation.  All 
those  at  present  known  lie  south  of  Cape  Mendocino,  when  the  coast  ranges  from 
the  south  and  south-east  seem  to  end  abruptly  on  the  ocean  front.  Dr.  Davidson 
has  given  attention  to  tbe  subject  for  a  number  of  years,  and  his  paper  is  a  con- 
densed description,  illustrated  by  nine  plates  of  carefully  drawn  contour  charts,  of 
all  the  submerged  valleys  which  have  been  surveyed  up  to  the  present.  It  would 
serve  no  useful  purix)se  to  attempt  to  summarize  the  contents ;  we  need  only  draw 
attention  to  what  is  a  valuable  contribution  to  the  literature  of  physical  geo- 
graphy, as  well  as  of  navigation  and  of  submarine  telegraphy. 

The  True  Boute  of  Coronado's  March.— This  subject  has  been  discussed 

by  Mr.  F.  S.  Dellenbaugh  in  a  paper  read  before  the  American  Geographical  Society, 
and  printed  in  the  Bulletin  for  December,  1897  (also  as  separate  pamphlet).  The 
paper  was  originally  read  before  the  appearance  of  Mr.  Winship's  work,  lately  noticed 
in  our  pages  (ante,  p.  71),  but  before  publication  it  has  been  to  some  eitent  revised 
in  the  light  of  Castafleda*s  text  printed  by  Mr.  Winship.  The  author  considers 
that  previous  commentators  have  gone  wrong  in  the  determination  of  Goronado^s 
route  through  not  accepting  Castafieda's  statement  that  the  expedition,  after  leaving 
Culiacau,  the  last  European  outpost,  *'  kept  the  north  on  the  left  hand" — in  other 
words,  that  the  route  was  east  of  north.  Owing  to  the  difficulty  in  laying  down 
tbe  route  in  a  north-easterly  direction  from  the  modem  town  of  Culiacan,  the 
course,  as  hitherto  traced,  has  followed  the  coast  for  a  long  distance  north-west 
before  turning  north,  even  then  trending  rather  to  the  west  than  to  the  east  of  that 
quarter.  Mr.  Dellenbaugh  evades  the  difficulty  by  supposing  that  the  Ouliacaa  of 
Coronado's  time — a  mere  outpost—- was  not  on  tbe  site  of  the  modern  San  Miguel  de 
Culiacan,  but  further  up  tbe  coast  near  its  intersection  by  the  109th  meridian, 
where  is  a  small  town  now  called  San  Miguel.  Tracing  the  route  in  a  north-north- 
east direction  from  this  poiot,  he  is  able  to  offer  very  plausible  identifications  of 
most  of  the  points  touched  at,  especially  Chichilticale,  where,  according  to  Csatafieda, 
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the  country  ceased  to  be  covered  with  spiney  trees  and  changed  its  aspect,  the 
mountains  ceasing  and  the  desert  beginning.  This  description  would  exactly  apply 
to  the  neighbourhood  of  Guesta  Grande,  near  the  pass  of  CaDetas  in  the  Sierra 
Madre,  as  described  by  Mr.  Bandelier.  Mr.  Dellenbaugh  does  not  bring  the  expedi- 
tion at  all  to  Zani,  supposed  to  be  the  site  of  "  Cibola,"  but  considers  that  a  position 
near  the  Florida  mountains,  quite  in  the  south  of  New  Mexico,  agrees  better  with 
the  statements  of  the  chroDiclers,  and  especially  with  the  length  of  time  taken  by 
Cdrdenas  on  his  march  to  the  cafion  of  the  Colorado,  and  with  the  apparent  position 
of  Cibola  relatively  to  the  Rio  Grande  (river  of  Tiguex).  Go  the  positions  thus 
assigned  to  the  chief  pueblos  visited,  Mr,  Dellenbaugh  bases  his  determination  of 
the  further  route  across  the  Buffalo  plains,  taking  the  expedition  to  the  Arkansas 
near  its  junction  with  the  Canadian  river,  and  possibly  beyond.  His  theory  has 
this  in  its  favour,  that  it  enables  him  to  keep  strictly  to  the  statements  of  the 
<>hroniclers ;  its  weak  point  is  the  assumption  with  regard  to  the  starting-point,  on 
which  the  whole  elucidation  rest?,  each  separate  identification  depending  more  or 
less  on  those  that  have  preceded  it. 

The  Mexican  Snow-peaks.— The  eighteenth  publication  of  the  Field 
Columbian  Museum  (Geological  Series,  vol.  i.  No.  2)  consists  of  observations  by 
Dr.  G.  C.  Farrington  on  Mounts  Popocatepetl  and  Ixtaccihuatl,  from  a  geographical 
and  geological  point  of  view.  Although  much  has  been  already  written  on  the 
subject.  Dr.  Farrington's  paper  is  of  value,  both  as  embodying  the  personal 
observations  of  a  professed  geologist  on  many  debatable  points  respecting  the 
physical  features  of  the  mountains,  and  as  supplying  a  concise  summary  of  our 
knowledge  as  derived  from  the  work  of  previous  observers.  It  is  provided  with 
excellent  photographic  illustrations,  which  enable  the  features  of  the  peaks  to  be 
clearly  comprehended.  The  writer's  visit  was  made  in  February,  1896,  Popocatepetl 
being  ascended  to  its  summit,  whilst  on  Ixtaccihuatl  the  point  aimed  at  was  the 
glacier  which  descends  the  western  side  of  the  mountain  to  the  level  of  14,500  feet. 
During  the  ascent  of  the  former,  which  was  made  from  the  north  by  way  of  the 
ranch  of  Tlamacas  (about  12,800  feet),  the  symptoms  of  mountain  sickness  were 
felt  to  a  considerable  degree,  especially  during  the  first  hour  or  two  after  passing  the 
ranch.  It  being  the  dry  season,  the  snow-line  was  not  encountered  until  several 
hundred  feet  above  the  point  known  as  La  Cruz  (14,100  feet),  whereas  in  the  wet 
eeason  the  snow  and  ice  descend  nearly  to  the  ranch  of  Tlamacas.  The  depth  of 
the  snow  was  rarely  more  than  a  few  feet — a  fact  to  be  accounted  for,  according  to 
Dr.  Farrington,  by  the  regular  slope  of  the  cone  and  the  permeability  and  dark 
colour  of  the  underlying  ash-bed,  which  melts  the  snow  and  constantly  drains  away 
the  water.  There  is  no  accumulation  sufficient  to  form  a  glacier,  nor  is  anything 
like  a  crevasse  to  be  seen.  Gn  the  eastern  and  southern  slopes  the  snow  sometimes 
disappears  entirely,  the  cause  assigned  being  the  warm  air  rising  from  the  valleys  of 
Puebla  and  Cuautla,  and  not,  as  suggested  by  Heilprin  (Journal,  vol.  ix.  p.  100), 
the  warm  vapours  which  flow  from  the  lip  of  the  crater.  A  graphic  description  of  the 
latter  is  given,  and  the  nature  of  its  wall  is  well  shown  by  a  photograph,  the 
layers  of  lava  of  which  the  cone  is  made  up  being  plainly  visible.  Fumes  were 
escaping  by  six  vents  at  the  time  of  the  visit,  but  the  number  and  position  of  these 
seem  to  be  variable.  Although  less  known,  Ixtaccihuatl,  in  Dr.  Farrington's 
opinion,  far  surpasses  its  companion  from  a  scenic  point  of  view,  its  sharp  rugged 
outlines,  precipitous  escarpments,  and  deep  narrow  valleys  giving  it  a  wild  and 
imposing  appearance.  As  regards  its  height,  about  which  much  difference  of 
opinion  prevails,  the  writer  is  inclined  to  accept,  as  more  nearly  correct,  the  higher 
estimate  (fully  17,000  feet).  He  is  also  inclined  to  agree  with  Mr.  Howarth 
(Journal,  vol.  iii.  p.  140),  that  the  mountain  is  not,  strictly  speaking,  a  volcano. 
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whilst,  unlike  some  observers,  he  considers  the  flora  much  richer  than  that  of 
Popocatepetl.  His  investigations  led  him  to  conclude  that  at  least  one  true  glacier 
(that  of  Porfirio  Diaz)  exists  on  the  western  slope  of  the  mountain,  and  that  this 
had  formerly  a  much  greater  extent  than  now.  A  full  description  is  givcn^ 
illustrated  by  several  views  of  the  glacier  itself  and  its  old  moraines. 

XATHXXATICAL  AKD  PST8ICAL  OEOeBAPHT. 
The  Harvard  OeograpMoal  Models. — in  a  recent  volume  of  the  Proceedings- 
of  the  Boston  Society  of  Natural  History,  Prof.  W.  M.  Davis  explains  the  series 
of  geographical  models  designed  by  him  for  use  in  his  classes  and  geographical 
laboratory  in  Harvard  University.    He  points  out  that  the  larger  the  scale  of 
relief  models  of  portions  of  the  Earth's  surface,  the  smaller  is  the  necessary  vertical 
exaggeration,  and  the  more  useful  the  model  as  an  illustration  of  geographical 
forms.      The  models  photographed  in  the  paper  are  of  the  same  type  as  Prof. 
Helm's,  I.e.  devoted  to  the  delineation  of  typical  geographical  forms,  not  places 
which  actually  exist.    They  were  modelled  in  wax,  the  fine  detail  being  produced 
afterwards  by  carving-tools,  and  ultimately  cast  in  plaster.     In  some  cases  the 
plaster  models  are  further  worked  upon  to  produce  new  types.   The  models  measure. 
24  by  18  inches  horizontally,  and  their  greatest  elevation  is  about  2  inches  above 
their  sea-level.    They  may  be  taken  as  on  the  true  scale  of  1  inch  to  the  mile- 
Every  detail  of  form  is  copied  from  large-scale  maps  and  photographs,  and  while 
some  are  unusual,  none  are  impossible  in  nature.   The  first  model  figured  represents 
a  mountainous  district  bordering  the  sea,  showing  the  effects  of  atmospheric,  glacial, 
river,  and  sea  erosion  in  its  different  parts,  and  bringing  out  clearly  the  contrast 
between  submarine  and  subaerial  contours.    The  model  is  used  in  teaching,  in  order 
to  show  how  population  would  be  distributed  in  such  a  region,  where  the  towns  and 
villages  would  lie,  and  how  the  roads  would  run ;  while  the  geological  conditions 
that  allowed  of  the  particular  forms  being  produced  may  also  be  discussed,    llie 
second  model  shows  a  region  where  the  hills  descend  to  a  smooth  coastal  plain,  sloping 
gently  to  the  sea ;  the  whole  being  of  such  a  kind  as  might  have  been  produced  by 
the  gentle  uplift  of  the  first  model  and  the  ordinary  slow  process  of  land-waste.  The 
contrast  of  the  hilly  old-land  in  the  background,  and  the  new-land  of  the  plaio,. 
seamed  by  its  shallow  river-valleys,  is  very  clearly  brought  out,  and  can  be  dis- 
cussed in  its  geological  and  in  its  anthropogeographical  bearings  as  for  the  first 
model,  the  different  conditions  leading  to  a  quite  different  distribution  of  popola- 
tion.    The  third  model  shows  a  mountainous  region  descending  directly  into  the 
sea,  with  an  irregular  and  highly  developed  coast-line  of  fiords  and  headlands. 
The  whole  represents  conditions  which  could  have  been  derived  from  the  first 
mode],  if  iostead  of  uplift  there  had  occurred  subsidence  admitting  the  sea  into  the 
mountain  valleys.     The  beautiful  photographs  of  the  reliefs  enables  the  reader  to 
follow  Professor  Davis'  most  instructive  geographical  discussion  of  the  models,  and 
to  realize  what  a  vast  aid  the  models  themselves  must  render  to  the  intelligent 
teacher  who  works  out  the  principles  laid  down  to  their  logical  results.     It  is 
possible,  in  this  way,  to  see  how  the  forms  of  the  land  produced  by  the  action  of 
climatic  agents  on  geological  structures  are  in  themselves  determining  causes  of 
human  development,  and  how  some  slight  change  in  the  forms  of  a  country  may 
account  for  a  large  final  difference  in  the  national  interests  of  neighbouring  people**. 

Age-terms  for  the   Geographical  Description   of  Land-surfkces.— 

Prof.  W.  M.  Davis  has  a  short  note  in  Science  (February  11, 1898)  on  the  use  of 
age-terms  suggestive  of  systematic  changes  in  the  form  of  the  land  with  the  passage 
of  time.  He  points  out  that  such  terms  as  young,  mature,  and  old,  have  been  very 
generally  used  to  describe  the  stages  reached  in  the  development  of  a  land-surface, 
but  not  always  consistently.    For  instance,  the  well-dissected  hills  of  Wiflconsin 
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have  had  the  term  ''topographic  old  age"  applied  to  them,  while  on  the  other  hand 
the  equally  thoroughly  dissected  Alps  have  heen  termed  young.  Both  of  these 
should,  according  to  Prof.  Davis,  be  termed  mature,  the  epithets  '^ young"  and 
/'  old  ^  being  reserved  for  such  forms  as  the  moderately  denuded  Jura  and  for  plains 
of  complete  denudation  respectively.  With  the  help  of  qualifying  adverbs,  the 
three  terms  should,  he  thinks,  be  sufficient  at  least  for  elementary  descriptions. 

OEKEBAL. 

The  Bnfnan  Oeog^apMoal  Society. — At  the  annual  meeting,  which  took 
place  on  February  2,  the  yearly  report  was  read.  It  appears  that  the  Society  has 
1104  members :  18  of  the  imperial  family,  24  honorary  members  (6  foreign),  2S 
members  who  have  made  larger  gifts  to  the  Society,  833  active  members,  and 
206  contributor-members,  as  also  209  correspondents.  The  total  yearly  expenditure 
amounted  to  £2500.  The  Society  has  sustained  many  heavy  losses,  among  others. 
Lieutenant-general  I.  8.  Stebnitsky,  who  was  chief  of  the  cartographic  work  in 
Caucasia,  and  belonged  to  the  Society  for  37  years ;  State  Secretary  Groth,  who 
was  for  years  treasurer  to  the  Society,  and  shortly  before  his  death  had  given  the 
Society  £500  for  investigating  whether  the  island  of  Sakhalin  is  really  suitable 
for  colonization ;  Th.  S.  Sludsky,  one  of  the  best  authorities  in  higher  geodesy ;  the 
two  great  historianp,  Bestuzheff-Ryumin  and  Th.  Buslaefif;  Count  Delyanoff,  and 
many  others.  In  view  of  the  extraordinary  importacce  of  Nansen's  discoveries, 
the  Society  departed  from  its  fifty  years*  practice  of  awarding  its  Constantino 
medal  to  Russian  explorers  only,  and  awarded  a  special  medal  of  this  name  to 
Dr.  Hansen.  The  usual  Constantino  medal  was  awarded  to  V.  I.  Koborovsky» 
chief  of  the  Tibet  expedition,  fur  his  explorations  of  Central  Asia.  Count  Liitke's 
medal  was  awarded  to  1. 1.  Strelbitzky,  for  his  journeys  in  Persia  and  Manchuria ; 
and  the^  Semenoff  medal,  newly  established  in  commemoration  of  his  twenty-five 
years'  presidency  of  the  Society,  to  Sven  Hedin  for  his  three  years'  explorations 
in  Central  Asia.  The  great  gold  medal  of  the  Society  was  awarded  to  I.  N. 
Zhdanoff  for  his  various  ethnographical  researches,  and  especially  for  his  work, 
'The  Russian  Epic  Poetry';  and  small  gold  medals  to  Th.  Th.  Witram,  for  his 
pendulum  measurements  in  the  Far  East ;  to  F.  F.  Sperck,  for  a  large  work, '  The 
Climate  of  the  Astrakhan  Region ' ;  to  S.  G.  Rybakofif,  for  his  collection  of 
musical  texts  of  songs  amongst  the  natives  of  the  Ural  plains;  and  to  S.  0. 
Gulishambaroff  for  his  large  work,  *  The  World's  Trade  in  the  Nineteenth  Century, 
and  Russia's  part  in  it.'  A  number  of  silver  medals  were  awarded,  namely,  to 
A.  v.  PastukhofiT,  for  his  communication  on  the  ascension  of  the  Elbruz ;  to  G.  Th. 
Abels,  for  hypsometrical  measurements  in  the  Urals ;  to  B.  A.  Fedchenko,  for  his 
journey- in  the  Talas  Alatau;  to  V.  E.  Timonoff,  for  his  paper  on  the  water- 
communications  in  the  Amur  region ;  to  V.  V.  Sapozhnikoff,  for  his  communications 
on  the  glaciers  of  the  Altai;  to  A.  M.  Kovanko  and  V.  A.  Semkovskiy,  for  the 
part  they  took  in  the  organization  of  the  international  simultaneous  balloon  ascen- 
sions in  1894,  in  which  the  Society  participated,  and  the  ascensions  of  the  exploring 
unmounted  balloons ;  to  Lieutenants  Prince  Ubolensky,  Tomilovskiy,  and  Utyesheflf, 
for  the  daily  observations  they  made  for  the  Society  on  the  velocity  and  direction 
of  movements  of  the  clouds  during  the  year  1896-97,  when  these  observations 
were  made  internationally.  Three  bronze  medals  were  awarded  for  services  rendered 
by  different  persons  to  the  Society *s  expeditions.  The  secretary  announced  that, 
January  29  having  been  the  twenty-fifth  anniversary  of  P.  P.  Semenofi's  first 
election  as  Vice-President  of  the  Society — a  position  which  he  still  occupies — the 
Council  of  the  Society  has  established  a  gold  medal  in  his  name,  and  has  obtained 
from  the  Government  the  permission  to  open  all  over  Russia  a  subscription  for 
that  purpose.    A  briliant  ovation  was  made  to  Y.  I.  Roborovsky. 
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OBITUARY. 
Colonel  Henry  C.  B.  Tanner,  Indian  Staff  Corps. 

By  Colonel  Sib  Henbt  It.  Thuillieb,  K.GJ.E. 

Colonel  H.  C.  B.  Tanneb,  of  the  Indian  Staff  Corps,  and  late  of  the  In^an 
Survey  Department,  died  at  Bath  on  March  16  from  pneumonia,  after  [a  brief 
illness  of  three  days.  The  son  of  William  Tanner,  Esq.,  of  Lockeridge,  Wiltshire, 
one  of  the  earliest  colonists  in  Western  Australia,  Henry  Tanner  was  bom  in 
Van  Diemen's  Land  in  June,  1835,  and  came  to  England  when  be  was  about 
nine  years  old.  He  was  educated  for  the  army,  and  obtained  his  commission  &om 
Addiscombe  College  in  the  Bombay  Artillery  in  1854:,  and  went  to  India  towards 
the  end  of  that  year.  As  a  subaltern  in  a  light  field  battery,  he  accompanied  the 
Persian  Expeditionary  Force  of  1856-57,  and  was  present  at  the  landing  at  HaliU 
bay,  at  the  taking  of  the  forts  of  Reshire  and  Bushire,  and  in  the  action  of  Kushab, 
for  which  services  he  received  the  medal  with  clasp.  After  serving  with  a  field 
battery  for  a  few  years,  Lieut.  Tanner  obtained  his  "jacket,'*  and  was  the  heju 
ideal  of  a  horse-artillery  officer. 

In  October,  1862,  he  was  transferred  to  the  Bombay  Staff  Corps  and  appointed 
to  the  Survey  of  India  Department,  in  which  he  remained  during  the  rest  of  his 
career  in  India.  He  was  first  employed  on  various  revenue  surveys  in  Sind  and 
in  the  Central  Provinces,  and  was  promoted  to  be  captain  in  1866.  In  1871-72 
Captain  Tanner  served  as  survey  officer  with  the  Lushai  expedition,  and  accom- 
panied Sir  Charles  Brownlow's  column.  He  was  mentioned  in  despatches,  and 
received  the  thanks  of  the  Government  of  India  for  his  services  therewith,  and 
obtained  a  clasp.  On  return  from  the  Lushai  expedition,  he  was  placed  in-charge 
of  the  topographical  party  employed  in  the  western  Gh&ts  of  the  Bombay  Presi- 
dency;  and  from  that  time  onwards  his  duties  were  connected  with  topographical 
surveying  and  exploring,  for  which  his  skill  in  drawing  and  delineating  groond 
specially  fitted  him.     In  1874  he  was  promoted  to  the  rank  of  major. 

On  the  outbreak  of  the  Afghan  war  in  November,  1878,  Major  Tanner  was 
attached  as  survey  officer  to  the  Khyber  column  under  Sir  Samuel  Browne,  which 
advanced  from  Jamrud  on  Ali  MaSjid  at  the  commencement  of  the  campugn.  He 
carried  a  continuous  route-survey  from  Ali  Masjid  to  Jalalabad  and  thence  to 
Gandamak,  reconnoitring  the  ground  on  each  side  as  far  as  was  practicable.  He 
also  measured  base-lines  and  executed  triangulations,  combined  with  astronomical 
determinations  of  latitude  and  azmuth,  at  Dakka  and  Jalalabad.  He  took  a  number 
of  observations  to  the  peaks  of  the  surrounding  hill  ranges  both  north  and  south  of 
the  Kabul  rivers,  and  soon  discovered,  fortunately,  that  several  of  bis  paints  were 
identical  with  points  which  had  been  fixed  several  years  before  by  survey  officers 
in  the  course  of  the  operations  of  the  Great  Trigonometrical  Survey  on  the  trans- 
Indus  frontier.  Thus  these  points  became  a  basis  for  the  survey  operations, 
enabling  them  to  rest  everywhere  on  triangulations,  and  ba  made  independent  of 
further  astronomical  observations.  Tanner  subsequently  took  part  in  the  expedition 
to  the  Laghman  valley ;  and  in  May,  1879,  having  made  the  acquaintance  of  a 
native  chieftain,  the  head  of  an  important  district  lying  between  Jalalabad  and  the 
southern  frontier  of  Kafiristan,  he  undertook  with  his  aid  an  exploration  into 
Kafiristan  through  the  Kunar  valley  and  Chuganistan.  After  several  perilous 
adventures,  he  got  into  one  of  the  Kafir  villages,  but  there,  owing  to  the  bardahips 
and  exposure  incident  to  such  an  undertaking,  his  health  failed,  and,  prostrated  by 
fever,  he  was  compelled  to  abandon  his  design,  and,  disguised  as  a  native,  be  was 
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carried  back  to  Jalalabad  under  great  risk  through  the  hostile  tribes  by  the  friendly 
aid  of  the  Chugani  chief.  For  his  services  in  the  Afghan  campaign,  Major  Tanner 
received  the  medal  with  clasp  and  the  brevet  rank  of  lieat.-colonel. 

On  the  conclusion  of  the  campaign  in  July,  1879,  Colonel  Tanner  was  sent  up 
to  Gilgit  with  the  idea  that  he  might  be  able  to  proceed  thence  to  Kafiristan  by  a 
more  easy  and  accessible  route  through  Chitral,  and  also  with  the  view  of  extending 
the  operations  of  the  Kashmir  survey  into  Gilgit,  which  country  could  not  be 
entered  at  the  time  the  Kashmir  survey  was  carried  out  some  twenty  years  pre- 
viously, owing  to  the  hostile  attitude  of  the  people.    At  this  time,  however,  the 
Gilgit  country  had  quieted  down,  and  a  British  officer  resided  at  Gilgit  as  British 
agent  on  the  frontier.    Thus  Tanner  was  able  to  proceed  there  without  difficulty 
and  commence  making  a  survey  of  the  country,  getting  to  the  peaks  beyond,  and 
fixing  as  much  as  he  could  see  of  the  great  ranges  to  the  north.    In  1881  he  had 
completed  field  work,  and  was  returning  to  headquarters  to  bring  up  his  mapping, 
and  had  arrived  at  Lahore,  when  information  was  received  that  the  tribes  round 
GKlgit  had  broken  into  revolt  and  surrounded  the  British  agent.  Colonel  Biddulph, 
who  was  in  a  very  critical  position.    Colonel  Tanner  was  immediately  directed  to 
return  to  Gilgit  in  command  of  a  detachment  of  the  troops  of  the  Maharajah  of 
Kashmir,  and  he  relieved  Colonel  Biddulph  in  a  very  satisfactory  manner.    During 
the  period  that  Colonel  Tanner  had  thus  been  located  in  Gilgit,  he  mapped,  with 
the  aid  of  two  native  surveyors,  an  area  of  about  4000  square  miles  of  this  most 
interesting  region,  which  had  previously  been  almost  a  terra  incognita.    The  survey 
of  Gilgit  was  completed,  and  extended  into  the  Astor  valley  towards  the  chief  pasr^es 
which  lead  into  the  Indus  valley  on  the  one  hand  and  into  Kashmir  on  the  other. 
The  whole  region  is  a  wild  mass  of  lofty  mountains,  and  the  hardships  and  dangers 
involved  in  surveying  such  a  tract  of  snow-clad  peaks  and  glaciers  are  necessarily 
very  great.    In  one  part,  Colonel  Tanner  visited  eight  survey  stations,  varying  from 
15,000  to  17,500  feet  above  the  sea.     To  give  an  idea  of  what  the  country  is  like 
and  what  he  went  through,  the  following  extract  is  taken  from  one  of  his  reports : 
*'  I  must  not  omit  to  mention  the  most  interesting  point  in  all  this  wild  mountain 
region,  which  in  September  last,  after  two  unsuccessful  attempts,  I  was  able  to 
reach.    I  had  long  wished  to  obtain  a  near  view  of  the  northern  slopes  of  Nanga- 
parbat  and  of  its  glacier  valleys  which  join  the  Indus  opposite  the  independent 
settlement  of  Gor,  and  after  a  most  perilous  passage  over  a  narrow  rugged  ridge 
surrounded  by  enormous  precipices  which  tried  my  nerves  to  the  utmost,  I  found 
myself  confronted  by  what  is  probably  the  most  magnificent  snow  view  on  the 
globe,  embracing  as  it  does  a  slope  of  nearly  24,000  feet  (vertical  measurement), 
with  its  glaciers,  snow-fields,  ice-clifid,  and  jagged  needles  of  naked  rock  extending 
from  the  summit  of  this  king  of  mountains  down  to  the  Indus,  which  flows  in  a 
deep  channel  at  its  base.    My  feeble  pen  is  unequal  to  the  task  of  giving  any 
adequate  description  of  this  superb  and  impressive  view,  which  I  contemplated  from 
the  edge  of  a  tremendous  precipice  whose  summit  is  16,000  feet  above  the  sea,  and 
which  rises  sheer  and  unbroken  from  the  forests  and  vineyards  of  Gor,  situated  an 
immense  depth  below  me." 

Colonel  Tanner  returned  from  Gilgit  in  April,  1882,  and,  after  a  few  months' 
absence  on  leave  to  England,  was  posted  in  November,  1882,  to  the  charge  of  the 
Darjeeling  party,  which  was  engaged  in  the  surveys  of  independent  Sikkim  and  of 
the  Nepal  boundary,  in  the  Eastern  Himalayas.  He  was  engaged  on  these  opera- 
tions for  the  next  three  years,  and  there  his  work  was  of  an  entirely  difi'erent  kind, 
for  he  was  no  longer  able  to  go  about  through  the  mountains  from  point  to  point, 
but  was  obliged  to  remain  on  or  outside  the  frontier,  and  from  there  fix  the  peakb 
of  the  Nepal  ranges,  making  sketches,  and  getting  such  topographical  informatiuu 
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as  he  could.  Advantage  was  taken,  however,  of  every  opportunity  of  extending 
our  knowledge  in  this  part  of  the  Himalayas  hy  means  of  trained  ezplorere,  who 
were  sent  into  AVestem  Nepal,  Bhutan,  and  Tihet,  and  much  valuable  infornultion 
was  thus  obtained.  Tanner  himself  managed  to  cross  the  Lipu  Lak  pais,  at  the 
north-east  comer  of  Eumann,  and  get  into  Tibet  through  some  moet  interesdng 
country,  reaching  a  spot  about  1^  mile  from  Takla  Khdr,  where  he  was  stopped 
and  ordered  back  by  the  governor  of  that  place.  He  was  promoted  to  be  oolonel 
in  June,  188  K 

In  November,  1885,  the  locale  of  operations  of  the  party  was  changed  to  what 
may  be  called  the  Central  HimaUiyas,  and  the  surveys  of  Eangra,  Eulu,  Lahaul, 
and  the  native  states  about  Simla  were  commenced.  Colonel  Tanner  superintended 
these  operations  till  October,  1890,  when,  though  full  of  vigour  and  work,  he  was 
forced  to  retire  from  the  Survey  Department  under  the  inexorable  age  rule.  DoriDg 
his  long  and  arduous  labours  in  that  department,  of  which  the  last  twelve  years  bad 
been  spent — almost  without  a  break — ^in  the  hij^her  Himalayas,  Colonel  Tanner 
rendered  very  valuable  service,  and  added  materially  to  our  knowledge  of  those 
mountain  ranges  and  to  the  maps  of  those  regions.  No  one,  probably,  was  better 
acquainted  with  the  characteristics  of  their  principal  features,  for  he  had  been 
employed  on  the  extreme  western  ranges,  those  round  Gilglt,  and  in  the  vicinity  of 
the  peak  Kj,  which  is  the  second  highest  mountain  known ;  from  there  he  went 
into  the  Eastern  Himalayas  beyond  Nepal  and  British  territory,  where  he  was  in 
the  vicinity  oT  Kinchinjunga  and  Mount  Everest,  the  highest  peak  yet  determined; 
and,  finally,  he  was  in  the  Central  Himalayas,  in  Kangra,  Eulu,  and  LahauL 

Colonel  Tanner  was  an  accomplished  landscape  painter,  and  during  his  travels 
through  the  Himalayas,  he  made  good  use  of  his  talent  in  depicting  the  magnifi- 
cent scenery  he  met  with.  His  snow  views,  in  black  and  white  especially,  are 
unsurpassed  in  beauty  and  skill ;  and  his  sketches,  of  which  he  had  made  a  large 
collection,  are  works  of  art. 

On  his  return  to  England,  Colonel  Tanner  became  a  Fellow  of  this  Society  in 
1891,  and  was  a  member  of  the  Council  from  1892  to  1894.  In  April,  1891,  ho 
contributed  a  very  interesting  paper  on  **  Our  Present  Enowledge  of  the  Hima- 
layas," and  subsequently  papers  on  "  Bar  Sub-tense  Survey  "  and  "  Photography 
as  a  Means  of  Surveying." 

Of  good  physique  and  active  habits,  fond  of  adventure,  careless  of  creators 
comforts,  with  great  powers  of  endurance,  and  an  intrepid  mountaineer,  Henry 
Tanner  possessed  all  the  qualities  essential  for  arduous  services  in  high  altitudes. 
Eindly  hearted,  unselfish,  and  generous,  ho  was  a  boon  companion ;  and  his  genial 
and  cheery  manner  endeared  him  to  a  hoit  of  friends,  by  whom  his  loss  will  long 
be  felt. 

Colonel  Tanner  was  married  in  India,  in  1859,  to  Minnie,  daughter  of  Colonel 
C.  1^.  Hogg,  Bombay  Fusiliers.  His  widow  survives  him,  and  he  leaves  fire 
daughters  to  mourn  his  losi. 

Cominander  Crawford  A.  D.  Pasco,  E.H. 

The  death  of  Commander  Crawford  Pasco,  well  known  in  Australia  as  a  warm 
supporter  of  geographical  enterprise  in  that  quarter  of  the  globe,  has  lately  been 
announced  from  Melbourne.  Commander  Pasco  entered  the  navy  in  1830,  and  a 
few  years  later,  wlien  serving  as  mate  of  the  Briiomart  under  Captain  Owen  Stanley, 
took  part  in  the  foundation  of  the  settlement  of  Port  Essington,  in  North  Australii. 
In  August,  IHS'J,  he  exchanged  into  the  Beaghy  then  visitiug  Port  Essington  daring 
the  suiveyof  the  c.astsof  Australia  car  ied  out  by  that  ship  between  1837  and  1843, 
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iQ  the  latter  of  which  years  he  obtained  his  commission  as  lieatenant.    He  subse- 
•qaently  touk  part  in  the  naval  operations  on  the  coast  of  Borneo  snd  in  the  Canton 
river,  as  well  as  in  various  other  surveys.    In  1845  he  had  received  a  commission 
under  Sir  John  Franklin  for  the  expedition  in  the  Erebvs  and  Terror,  and  it  was 
•only  owing  to  an  accident  that  he  did  not  join  his  ship.    Retiring  with  the  rank  of 
•commander  in  1866,  he  spent  the  latter  years  of  his  life  in  Australia,  and  was  one  of 
the  founders  (and  subsequently  Member  of  Council)  of  the  Victoriaa  Branch  of 
th  e  Geographical  Society  of  Australasia.     He  entered  warmly  into  the  scheme  of 
-antarctic  exploration  set  on  foot  in  Australia  in  1886,  and  presided  over  the  joiot 
conmiittee  of  the  Royal  Society  of  Victoria  and  the  Victorian  Branch  of  the  Geo- 
graphical Society,  appointed  in  furtherance  of  the  scheme.     In  1897  Commander 
Pasco  published  a  work  entitled  '  A  Roving  Commission — ^Naval  Reminiscences.' 
He  became  a  member  of  our  Society  in  1873. 


CORRESPONDENCE. 

Sand-Dunes. 

My  friend  Mr.  E.  A.  Floyer,  writing  from  Cairo,  December  11,  1897,  has 
Bent  me  the  accompanying  notes  on  sand-dunes,  which  he  kindly  placed  at  my 
•disposal.  I  have  added  a  few  notes,  in  square  brackets.  I  think  Mr.  Floyer's 
-observations  cannot  fail  to  be  of  interest. 

Vaughajt  Cornish. 

Branksome  Clifif,  Brauksome  Park,  Bournemouth,  March  14, 1898. 

2?0TES  ON  MR.  VAUGHAN  CORNISH'S  PAPER  ON  "THE  FORMATION 

OF  SAND-DUXES."     (Oeogr.  Jour.,  March,  1897.) 

By  E.  A.  Floyeb,  F.G.S. 

From  observations  on  the  dunes  between  Kuntara  and  El  Arish  of  six  consecutive 
•waves  measuring  from  east  to  west : — 


First  wave 
Second  „ 
Third    „ 
Fourth  „ 
Fifth 
Sixth 


»» 


»» 


Height. 
G'O  inches 

Leoglh. 
...     118 

inches 

I>en((th. 
ilelgbt. 

...     19-6 

6-0       „ 

...     118 

»» 

...     19-6 

..       tJO       „ 

...     118 

»» 

...     19-6 

..     10-6      „ 

...     145 

»» 

...     13-7 

..       7-8       ,. 

...     135-8 

t» 

...     17-4 

..      7-4      „ 

...     118 

»» 

...     160 

[The  following  are  the  measurements  of  ripples  of  blown  sand  at  Branksome, 
Dorset,  which  were  publiihed  in  my  paper.  The  agreement  in  the  ratio  ~"^^^ 
as  particularly  intereitiog,  in  view  of  the  different  nature  of  the  sand.] 
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24 
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Ifl                »♦ 
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IG 

2         »» 

7 

14 

''I  he  windward  slope  wos  mosaiced,  if  the  word  be  allowed,  with  the  coarse  sand 
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in  bottle  No.  1.    [The  samples  of  sand  will  be  placed  for  inspeotion  in  the  Map- 
room  at  the  Society's  House.] 

The  dominant  wind  is,  at  El  Arish  west,  and  at  Kuntara  west-south-west  It 
appears  to  curve  from  west-south-west  to  west.  It  is  markedly  dominant,  and 
would  appear,  at  the  first  glance,  to  have  brought  the  sand  from  the  deserts  west 


'i««. 


of  the  Nile  and  to  be  pouring  it  into  the  Mediterranean.    The  sand  is  moving  over 
a  flat  hard  surface,  a  vast  sandy  ])lain. 

The  district  may  be  divided  into  half  by  a  well  called  6ir  el  Abd«  There  are  in 
the  western  half  isolated  dunes  and  masses  of  dunes.  There  are  no  fulges.  There 
are  no  accurately  shaped  barchanes.     One  characteristic  of  a  dune  is  that  it  holds 


the  water  like  a  sponge.     The  steep  leewaid  cll(f  often  shelters  a  clump  of  uate 
trees,  some  of  which,  but  rarely,  arj  smothered. 

Sketch  1.  We  are  looking  vies'.  The  band  of  almost  perpendicular  sand,  which 
is  a  characteiistic  of  a  1  these  cuaes,  gives  an  appearance  of  a  cowl.  I  think  the 
suggestion  vvould  cccur  to  otheis  besides  myself  that  these  dunes  resemble  great 
sphiuxes,  over  whose  features  a  veil  of  sand  is  poured. 


Sketches  2  and  3  are  sn  approximate  section  of  the  dune  and  a  plan  of  the 
date  grove. 

Sketch  4  emphasizes  the  cowl-like  appearance.     We  were  riding  over  a  mass 
of  dunes  and  looking  noi  th-west. 

Sketch  5  shows  the  cowl-like  appearance,  and  also  that,  west  of  Bir  el  AM, 
the  wind  is  west-south-we^t.  Wo  are  looking  west.  We  were  standing  at  Kitis 
and  beholding,  at  a  distame  of  4  or  5  milci,  the  mass  of  dunes  which  wo  were 
about  to  crois,  and  which  aie  shown  iu  Sketch  4. 
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Sketch  G  shows  a  typical  small  cluster  of  duoes. 

Sketch  7  is  a  theoretical,  roughly  sketched,  ground  plan  of  the  dune  showu  in 
Sketch  G. 


»^T 


j^tm'il^'  .  -*  '^ 


® 


Sketch  8  is  a  view  to  our  rij^ht  as  we  march  west.  I  have  made  no  observa- 
tions as  to  the  strength  of  the  wind,  but  I  have  often  been  surprised  to  find  tlie 
sand  motionless  in  a  wind  that  seemed  very  high.  Often  the  sand  will  be  moving 
on  one  dune,  and  quiet  on  all  the  neighbouring  dunes.  [Dr.  Blandford  lias  pointed 
out  that  electrification  is  probably  an  important  factor  in  the  mobility  of  sand.]    It 


t\ 


/■ 


/ 


»*". 


may  be  true  that  a  small  stream  may  arrest  a  moving;  dune.  At  £1  Arish,  the  west 
of  the  valley,  which  carries  water  for  a  few  days  yearly,  is  dune,  while  the  east  is 
friable  yellow  mud.  Most  of  the  dunes  got  where  they  are  before  the  Suez  Canal 
was  dug.  But  I  have  ^een  sandstorms  which,  though  the  wind  has  not  been 
^xcei>hive,  have  carried  a  gicat  deal  of  very  coarse  sand  across  the  canal. 

Between  Haifa  aod  Assuau  a  violent  we^t  wind  is  common.     While  it  blowF. 
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the  golden  aand  may  be  aeen  pouring  into  the  Nile.  But  at  low  Nile  mucti  of  tbil 
resumea  its  jounie;  eastward.  The  E^Tptians  hnfe  a  rhyme  aaying,  "  We  lufia, 
un  the  nest,  from  the  uad  encroach  meata ;  on  the  east,  from  the  maraudera." 

Starting  from  Kuat&ro,  you  march  over  a  salt  plain  sprinkled  with  sand  aud 
stnddod  with  bushes,  striated  west-eouth-west  and  east-soutti'-vast.  Tou  ihta 
croaa  a  large  maoi  of  dune',  and  regain  dmilar  plain*  at  Katia.    Thence  the  duiut 


are  lower,  and  generally  fixed.  They  run  in  broad  east-and-weat  ridge  and  furrow. 
When  fixed  by  bushca,  lbs  eteep  leeward  cliff  becomes  less  steop.  Graiing  camcb 
tread  it  down,  and  it  is  ploughed  and  Bown  with  barley.  Marching  east,  the  duDCi 
get  nearer  the  coast.  At  F.l  Arifh  they  are  near  the  sea, and  beyond  El  Arieh  tbaj 
form,  on  the  edge  of  the  sea,  a  Long  eut-aad-west  rangp,  with  n  copious  supply  of 
freah  water  on  the  north,  and  on  the  south  are  lai^e  and  fertile  plains  sown  with 


barley.  Some  20  miles  to  the  south  are  apjArently  other  dunes,  too  distant  f« 
any  characteri sties  to  be  observed. 

I  do  not  find  myself  able  to  imagine  any  obstacle  being  pertsKoant  in  tiw 
desert.     Stones,  trees,  everything  becomes  sand. 

When  approaching  from  the  east,  and  about  2  miles  from  the  dunes,  I  eolkctad 
some  sand.  The  upper  layer,  rather  coarse,  is  bottle  No.  2.  The  under  layer  i) 
bottle  No.  3.    ^lie  toad  from  the  leew<ird  side  of  the  dune  ia  tD'.tle  No.  4. 
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[Mr.  Floyer's  tand-eouil  I  take  to  be  a  form  imparted  by  eroMon.  Since 
receivJDg  the  above  notes,  I  have  seen  in  operation  the  proceee  by  which,  I  think, 
it  i3  produced.  This  was  at  the  KWidliilla  at  the  entrance  to  Poole  Haven.  A 
cowl,  which  culminated  Id  a  alightl^  overhanging  oornice,  waa  being  carved  by 


^.    1 


the  sweep  of  the  wind  from  a  small  dune  of  unbound  bat  compacted  sand.  The 
duiie  had 'then  been  built  about  twelve  months,  and  preasute,  moisture,  and  ao 
forth,  had  given  cohereocs  to  the  maas,  whilst  leaving  the  saod-gralna  discreet. 
When  in  such   condition,  sand-structures  are   readily  modelled  to  the  swirling 

eddies  of  the  wind.] 


Jtfrg.  Bithop't '  Korea.' 

April  17,  1S9S. 
From  Mr.  Chlsholm'a  statement  in  his  review  of 'Korea  and  her  Naighhours,' 
corroborated  by  a  communication  from  th«  Rav.  L.  0.  Warner,  formerly  of  "  Biehop 
Corfe's  Mission,"  in  answer  to  a  queslion  which  I  addressed  to  him  with  regard  to 
his  Korean  journeys,  I  loam  with  much  regret  and  vsxatlon  that,  owing  to  a 
mistake,  which  had  a  very  simple  origin,  I  have  unwittingly  deprived  him  of  the 
dittinctioQ  of  being  the  first  European  to  get  np  the  south  branch  of  the  Han,  ai 
far  as  Tan  Yang.  On  learning  this  {act,  1  am  anxious  that  the  missionary  traveller 
should  receive  full  credit  for  bis  journey. 

L  L.  BiBHOF. 


MEETINGS  OF  THE  BOYAL  QEOGBAFHICAL  SOCIETY, 
SESSION  1897-88. 

Speeiai  Meeting,  March  23,  1898, — Sir  Clemests  Markbau,  k.c.b., 

Freeideat,  in  the  Chair, 
The  Pdper  read  waa : — 

"  The  Geography  and  Resources  of  the  Klondike  Region."  By  William  Ogilvie, 
of  the  Canadian  Geological  Survey. 
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Additions  to  the  Library. 

By  HUGH  ROBERT  MILL,  D.So.,  JyArortfcm,  R.a.8. 

The  following  abbreyiatioxiB  of  nomiB  and  the  adjeotivea  derived  from  them  are 
employed  to  indicate  the  eonroe  of  artioles  from  other  pablicationa.  Geographical 
names  are  in  each  ease  written  in  fall : — 


A.  =  Academy,  Aoademie,  Akademie. 
Ann.  =  AnnaiBy  Annales,  Annalen. 

B.  =  Bolletin,  BoUettino,  Boletim. 
Oom.  s  Oommeroe,  OonmieroiaL 
0.  Bd.  =  Oomptes  Bendns. 
Erdk.  =  Erdkonde. 

G.  =  (Geography,  (Geographic,  Geogiafla. 

Get.  =  G^oseUBohaft. 

L  =  InBtitnte,  Inatitntion* 

Iz.  =  Izvestiya. 

J.  =  Journal. 

IL  s  Mitteilnngen. 


liag.  =  Magarine. 

P.  s  Proceedingi. 

B.  sBoval. 

Bev.  =  Beyiew,  Beyne,  Beyiita. 

8.  =  Sodety,  Sod^  Sdikabw 

Sitsb.  =  Sitanngsbericht 

T.  =  Transaotiona. 

V.  =  Verein. 

Verh.  =  Verhandlnngen. 

W.  =  Wiaaenachaft,  and  oomponnda 

Z.  =  Zeitsohrift 

Zap.  =  Zaplski. 


On  account  of  the  ambiguity  of  the  words  oetnvoj  quarlOt  etc.,  the  size  of  books  in 
the  list  below  is  denoted  by  the  length  and  breadth  of  the  cover  in  inches  to  the 
nearest  half-inch.    The  size  of  the  Journal  is  10  x  6^. 

EUBOPE. 

Andorra.  Bev.  Fratifaise  28  (1898):  129-146.  Donehst 

La  Principaute  d'Andorre  et  la  question  Andorrane.  Par  H.  Douchet.  With 
Map  and  lllti$lration. 

Austria.  ,  ,  

Az  ausztriai  csdsz^ri  czim  folveteleroL  Szekfoglalo  Ertekezes. — Ertekezdsek  a 
Tarsadalmi  Tudomknyok  Eorebol.  XII.  Eotet.  2.  Szam.  Budapest,  1897.  Size 
9^  X  6},  pp.  40. 

Anstria-Hnngary.  NineUenth  Century  43  (1898) :  406-480.  Eeieb. 

Austria-HuDgary  and  the  Ausgleich.    By  Dr.  £mil  Reich. 

Denmark.  B.S.G.  Com.  Paru  19  (1897) :  807-812.      Castonnet  dea  Fosms. 

Une  excursion  en  Danemark.    Le  peuple  danois.    Par  M.  H.  Castonnet  des  Fosies. 

Europe— FoliUcal.  G.Z.  4  (1898) :  143-156.  BatitL 

Politiscb-geograpbische  Riickblicke.  I.  Allgemeines — Mittcl  Europa  mit  Fiank- 
reichs.     Von  Friedrich  Ratzel. 

A  study  of  the  relative  power  of  the  three  states  of  Central  Europe — Fmncc, 
Germany,  and  Austria-Hungary — not  from  the  military,  but  from  the  social  and 
geopraphical  standpoint.  Stress  is  laid  on  the  rapid  increase  of  population  in  Germany, 
its  stationary  character  in  France,  and  on  the  great  areas  of  land  awaiting  development 
in  Austria-Hungary. 

France  SpeluncaZ  (^1897):  164-178.  Alba. 

**  Glanures  "  Spele'ologiques  sur  le  Causse  de  Gramai  (Lot).  Par  M.  Tabbe'  Albe, 
With  lUustrattont. 

France.  Spelunca  3  (1897) : ;  155-163.  

Utilisation  de  Vaucluse  et  des  aonrces  deS  regioub  calcaires.    Par  M.  X . 

France.  C.  Rd.  126  (1898) :  554-557.  KilUn  and  Hang. 

8nr  rorigine  des  nappes  dc  recouvremcnt  de  la  regioD  de  TUbaye     Note  de  MM. 

W.  Kiliaii  et  E.  Haug. 
France.  A  trovers  le  Monde,  Tour  du  Monde  4  (1898) :  -GS-tSS.  


Monuments  megalithiques  du  Haut-Bourbonnais  et  d'Auvergne.     Coupelles  et 
Pierres  k  feacrifices.     Par  Gabriel  G r.     With  Illustrations. 


France— Jura.  Spelunca  Z  i\9>91) :  189-193. 

Le  Gouffre  de  la  Pitsicre  pr^s  Arbois  (Jura).     Par  M.  Armand  Vire'. 

France— Huron.  B.S.G.  Bochefort  19  (1897)  :  225-255. 

Muron  et  ses  environs.     Pur  M.  Fr^e'ric  Arnaud.     With  Map. 
Muron  is  a  town  about  10  miles  from  Rochefoit. 


Vire. 


Arzaad. 
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eermany.  Questiom  Diplomat,  et  Colon.  2  (1898) :  275-292.  Blondel. 

L'essor  industriel  et  commercial  dn  People  Allemand.    Par  Prof.  Georges  Blondel. 

Germany—Korthem  lakes.  Ule. 

ForBchuDgen  zur  dentsoben  Landes-  und  Yolkskimde  .  .  .  herausgegeben  von  Dr. 
A.  Kircbboff.    Elfter  Band.     Heft  2.    Beitrag  zur  physikalihoben  Erforscbnng 
der  Baltiscben  Seeen.    Von  Dr.   Willi    Ule.    Stuttgart:    J.  Engelbom,   1898. 
Size  9J  X  6J,  pp.  [50].    Platet. 
Tbis  will  be  noticed  along  witb  otber  limnological  works. 

Germany— 8az<my.    Z.  k.  SScha.  Statist.  Bureaus  43  (1897) :  142-155.        Ganienmiiller. 

Die  Fmebtbarkeits-  nnd  SterbHcbkeitsyerb&ltnisse  in  sammtlicben  Stadten 
SacbHens  wabrend  des  JabrfUnfts  1891  bis  1895.    Yon  Dr.  Konrad  Ganzenmiiller. 

Germany— Sohleswig.    Aus  aUen  Wdtteilen  2id  (1898) :  189-194.  Petersen. 

Die  Ansiedelnng  dentscber  Landlento  in  der  Nordmark.  Yon  Rektor  Petersen. 
With  Map  and  Illustrations. 

Witb  special  reference  to  tbe  settlement  of  German-speaking  people  in  tbe 
neighbourhood  of  Bodding,  close  to  tbe  Danish  frontier. 

Germany— Thnringia.  Die  Natur  47  (1898) :  127-129.  BeischeL 

Deutsche  Landschaften.  Abriss  der  Entwickelungsgescbicbte  Thiiringens.  Yon 
Gustay  Reisobfcl. 

Germany — Thnringia.  Walther. 

Thuringer  Landsohaftsformen  erlautert  aus  ihrem  geologischen  Ban.  Yon  Prof. 
Dr.  Johannes  Walther. — Yerhandlungen  des  Zwolften  Deutschen  Geograpbentages 
Jena  1897.     Berlin  :  D.  Reimer,  1897.     Pp.  210-224. 

Oreeea.  Fxaser. 

Pausanias's  Description  of  Greece.  Translated  with  a  Ooramentary  by  J.  G. 
Frazer.  In  six  volumes.  London :  Macmillan  &  Co.,  1898.  Size  9x6,  pp.  (toI. 
i.)  xcvi.  and  616;  (vol.  ii.)  viii.  and  582  ;  (vol.  iii.)  x.  and  652  ;  (vol.  iv.)  viii.  and 
448  ;  (vol.  v.)  638 ;  (vol.  vi.)  200.     Maps,  Plans,  and  Illustrations.    Price  £6  6s. 

A  work  of  such  magnitude  and  research  as  this  is  rarely  published,  and  it  will 
form  tbe  subject  of  a  special  article.  Yol.  i.  contains  an  introduction,  and  a  translation 
of  tbe  text  of  Pausanias ;  vols.  ii.  to  ▼.  contain  Mr.  Frazer's  monumental  **  notes  "  on  tbe 
text,  copiously  illustrated  by  maps ;  and  vol.  vi.  is  a  full  index  to  the  whole. 

Greeee— Athens.  B.8.R.G.  d^Anvers  21  (1898):  313-341.  HanttecoBnr. 

Ath^nes.    Par  M.  H.  Hauttecoeur. 

Hungary — Transylvania.  

Monumen ta  Comitialia  Rego i  Transyl  vaniie.  Erdeiy i  Orszkggy iile'si  EmMkek.  XIX . 
Kotet  (1686-1688.)    Budapest,  1896.    Size  10  x  6^,  pp.  584. 

Italy— Lago  di  Garda.  Peter manns  M.  44  (1898) :  17-21.  Fisohor. 

Das  Moranen-Amphitbeater  des  Garda-Sees.  Yon  Prof.  Dr.  Theobald  Fischer. 
With  Profile. 

Italy— Tnscany.  Riv.  O.  Italiana  5  (1898) :  38-49.  Mori 

L'aumento  della  popolazione  in  Toscana  negli  ultimi  secoli.     Di  Attilio  Mori. 

Mediterranean.    Deutsche  Rundschau  G.  20  (1897-98) :  1,  66, 103, 150.  Badde. 

Zwei  Fahrten  in  das  Mittelmeer  in  den  Jabren  1895  und  1897  auf  den  kaiserl. 
russischen  Yachten  "  Polarstern,"  und  "Samiza."  Yon  Dr.  G.  Radde.^  With 
lUustrations. 

Mediterranean— Crete.    Blackwood's  Mag.  168  (1898) :  165-179.  Bennett. 

Amongst  the  Cretan  Insurgents.    By  Ernest  X.  Bennett. 

Mediterranean— Lampednsa.    Rev.0.^(lS9S):  94-100.  Bninet. 

Un  projet  de  colonisation  Rosse  dans  la  Mediterranee  au  XYIII"  siecle.     Par 

L.  Bmnet 
About  1785  Potemkin,  minister  of  Catherine  II.,  entertained  the  project  of  establish- 
ing a  station  for  tbe  Russian  fleet  on  Lampedusa,  a  small  island  between  Sicily  and 
tbe  African  coast. 

Mediterranean — Lampedusa.  Magistris. 

La  pesca  delle  spugne  nel  Mar  di  Lampedusa.  L.  F.  de  Magistris.  (Estratto 
dal  Oiomale  Italiano  di  pesca  e  acquieoltura,  X.  1-2,  1897."^    Size  10  X  7,  pp.  12. 
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Meditarranean—Malta.    J.B.  Untied  Service  1.  42  (1898) :  115-127.  Badford. 

The  Great  Siege  of  Halta,  1565.  By  the  Bev.  W.  K.  R.  Bedford.  WUh 
llluttrations. 

The  illustrations  include  copies  of  four  of  the  engravings  from  paintings  made  in 
1601,  of  the  chief  events  of  the  great  siege  of  1565. 

Mediterranean— flames.    B.S.G,  Commere.  Paris  19  (1897) :  599-609.  Bonrge. 

L'lle  de  Samos.    Par  Georges  Bourge. 

Norway.  ■ 

Winter  Life  in  Norway  descriptive  of  Sports  and  Pastimes  on  Ice  and  Snow, 
edited  by  the  Norwegian  Winter  Tourist  Association.  1898.  Ghristiania:  Printed 
by  W.  G.  Fabritius  &  S0nner.    Size  5}  x  8,  pp.  86.     Map  and  lUuttratione. 

Norway— OhristianU.    Norske  G.8.  AaH)og  8, 1896-97  (1897) :  77-113.  llJ0rlykkB. 

Gaud.  real.  E.  O.  Bj0rlykke:  Geologiske  billeder  fra  Eristiania  by.  With 
IUu$tration$. 

Norway— Historieal.    Norske  G.8,  Aarhog  8, 1896-97  (1897) :  37-52.  Storm. 

Prof.  dr.  Gustav  Storm :  Yeuetianeme  paa  B^st  i  1432.     With  Map, 
On  a  voyage  of  the  Venetians  to  67°  31'  N.  on  the  coast  of  Norway  in  liS2. 
Pyrenees.  Questions  Dipltmat,  et  CoUm.  2  (1898) :  236-239.  OenteueB. 

Le  percement  des  Pyr^n^es  centrales.    Par  M.  le  Gomte  G.  de  Gontenson. 

On  the  proposed  Pyrenean  tunnel  under  the  Gol  du  Sumport,  the  advantage  of 
which  is  stated  to  be  all  on  the  side  of  Spain,  and  not  on  that  of  France. 

Pyrenees- Yal  d'Aran.      B.8,  Languedoe.  0. 19  (1896) :  494-504.  Yiala. 

Le  val  d*Aran  et  les  sources  de  la  Garonne.    Par  L.  Feruond  Yiala. 

The  Yal  d*Aran  is  the  Spanish  valley  on  the  northern  slope  of  the  Pyrenees,  in 
which  the  Garonne  takes  its  rise. 

Bnsiia.  O.Z.  4  (1898) :  133-143.  Crednsr. 

Beiseskizzen  aus  dem  Ural  und  dem  Eaukasus.  Zwei  Yorirage  von  Prof.  Dr. 
Hermann  Gredner  in  Leipzig. 

Description  of  a  tour  through  the  Ural  and  the  Ossete  country  of  the  Caucasus. 

Questions  Diplomat  tt  Colon,  2  (1898)  :  212-215. 


La  Bussie  dans  rOcean  Glacial  Arctique.  Le  port  Gatherine.  Par  un  ingeDieor 
Busse.     With  Map, 

A  description  of  the  new  Bussian  port  of  St.  Catheriue  (Jekaterinskaya  Gavanzh), 
on  the  Murman  coast,  in  lat.  69°  15'  N.,  long.  33°  30'  E. 

Bnssia.  B.S.G.  MarseUle  21  (1897)  :  231-253.  Saint-Tvfi. 

De  la  Yolga  k  la  fronti^re  Sib^rienne,  TOural  meridional.    Par  M.  G.  Saint- Yves. 
Bnssia- Agricnltnre.        Bev.  Scientifique  8  (1897) :  744-748.  Zogztl 

Les  probl^mes  de  Tacclimatation  en  Bussie.    Par  M.  Nicolas  Zograf. 
On  the  introduction  of  new  plants  and  animals  of  economic  value  in  Bussia,  both 
European  and  Asiatic. 

Bnssia — Baltic  Coast.  

Description  of  Lighthouses,  Beacons,  and  Lsndmarks  of  the  Bussian  Empire 
aloDg  the  Baltic  Goast.  Published  by  the  Hydrographical  Department, 
Ministry  of  Marine.     St.  Petersburg,  1897.     Size  9  x  6,  pp.  533.    [In  Bussian.] 

ASIA. 

Asia  Minor.  Travel  2  (1898) :  494-498.  Banssy 

Through  the  Gilician  Gates  to  Tarsus.  By  Mrs.  W.  M.  Bamsay.    With  lUuUraiums. 

Asia  Ninor.  Zimmertr. 

Deutsche  Forschung  in  Eleioasien.  Yon  Dr.  Heinrich  Zimmerer.  Yerhand* 
luDgen  des  Zwolften  Deutschen  Geographentages  Jena,  1897.  Berlin:  D.  Beimer, 
1897.    Pp.  30-54. 

Asiatic  Turkey.  OberhuBunsr. 

Beise  durch  Syrien  und  Eleinasien  im  Jahr  1896.  Yon  Boman  Oberhnmmer,  jr. 
VerhandluDgen  des  Zwolften  Deutscheu  Geographentages  Jeoa  1897.  Berlin: 
D.  Beimer,  1897.    Pp.  55-68. 

Assyrian  Geography.     Z,  Deutsch  Morgenland,  Ges.  51  (1897) :  555-508.  Bdet 

Hanigalbat  und  Melitene.    Von  W.  Belck. 
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Central  AiU.  C.  Rd.,  8.Q,  ParU  (1898) :  l^SS.  Hedin. 

S^aDce  extraordinaire. — Reception  da  Dr.  Sven   Hedin,  exploratcur  dans  rAsie 
centrale. 

Ohina  and  Japan.  Contemporary  Bee.  73  (1898)  r  403-4] 4.  XitoheU-Innes 

The  Dragon  and  the  Chrysantbemam.    By  N.  G.  Mitchell-Innes. 

A  contrast  between  China  and  Japan,  with  the  object  of  confuting  tlie  not  un- 
common error  that  the  people  of  both  countries  are  very  much  alike. 

China— Kian-Chon.     Deuiseke  RuncUehaa  Q,  20  (1898)  t  266-268.  

Eine  deutsche  Beschreibung  Kiao-tschans.     With  Map. 
Reproduction  from  a  Shanghai  paper  of  an  article  describing  Kiau-Chou,  by  a 
Oerman  resident  in  the  far  East. 

China— Manehnria.         B.8,0.  Com.  ParU  19  (1897):  822-830.     Poideieff-Baffalorich. 

Description  de  la  Mandchonrie  r^ig^  par  M.  Pozd^iefT,  sous  la  direction  dc  M. 

Romanoff.    (Analyso  de  M.  A.  Raffalovich.)     With  Map. 
China— Manohnria.         NineteerUh  Century  48  (1898) :  481-493.  Tounghnsband . 

The  Future  of  Manchuria.    By  Captain  F.  E.  Younghusband. 
Chinese  Empire.  B.8.G.  Com.  ParU  19  (1897):  801-806.  Benin. 

Les  grandes  voies  commerciales  de  TAsie  centrale.    Par  M.  Ch.-E.  Bonin. 
On  routes  in  Tibet  and  Mongolia. 
Coohin-China.  Questions  DipUmat.  et  Colon.  2  (1898) :  129-136.  Vilers. 

Une  colonic  frangaise  de  la  fin  du  XIX*  siecle.    Par  Lo  Myre  de  Vilers. 

An  account  of  the  progress  and  present  state  of  the  French  colony  of  Lower 
Coch  in-China. 

India.  Fortnighdy  Rev.  68  (1898) :  390-400.  

The  Tirah  Campaign.    By  an  Eye-witness.     With  Map. 

While  the  article  is  to  n  large  extent  critical  of  the  military  operations,  it  includes 
an  account,  with  a  map,  of  the  engagements  of  October  18  and  20,  1897,  on  the  S^mana 
hills. 

India— Baluchistan.  Scottish  G.  Mag,  14  (1898):  137-149.  Tates. 

Chaman.    By  Major  A.  C.  Yates.     With  IlliLstration: 

India— Burma.  C.  Rd.  8.G.  Pans  (1898) :  5-10.  OaUois. 

La  Birmanie ;  les  pagodes  et  les  monastcres ;  le  cours  de  rirraouaddy.    Par  E. 
G^Uois.     With  Illustration. 

Report  of  a  lecture  describing  a  visit  to  Mandalay. 
India— Burma.  Mem.  Geolog.  Surr.  India  27  (1897)  :  1-226.  Noetling. 

The  occurrence  of  Petroleum  in  Burma,  and  its  technical  exploitation.     By  Dr. 
Fritz  Noetling.     With  Map  and  Plates, 
India — Gazetteer.  Bartholomew  and  Burgeii. 

(Constable's  Hand-Gazetteer  of  India.    Compiled  under  the  direction  of  J.  G. 
Bartholomew.     Edited  with  additions  by  Jas.  Burgess.    London:   A.  Constable 
&  Co.,  1898.     Size  7J  x  5,  pp.  400.     Price  lOs.  6d.     Presented  by  the  Publishers. 
A  useful  and  accurate  index  of  Indian  places.     Each  entry  has  from  one  to  three 
lines  of  information,  giving  position,  statistics,  and  occasionally  some  important  his- 
torical or  industrial  fact. 

India — Jammu  and  Xathmir.  Bourbel. 

Routes  in  Jammu  and  •  Kashmir  arranged  topographically,  with  descriptions  of 
Routes,   Distances  by  Stages,  and  Information  as  to  Supplies  and  Transport. 
Compiled  ...  by  Major-General  le  Marquis  de  Bourbel.     Calcutta:  Thacker, 
Spink  &  Co.,  1897.     Size  10  x  6),  pp.  xvi.  and  396.     Present^  by  the  Author. 
This  will  be  specially  noticed. 
India— Kashmir.  Darrah. 

Sport  in  the  Highlands  of  Kashmir,  being  a  Narrative  of  an  Eight  Months'  Trip  in 
Baltistan  and  Ladak,  and  a  Lady's  Experiences  in  the  latter  Country ;  together 
with  Hints  for  the  guidance  of  Sportsmen.  By  Henry  Zouch  Darrah.  London  : 
Rowland  Ward,  1898.  Size  9^  x  7,  pp.  xviii.  and  506.  Maps  and  Illustrations. 
Price  21 8.  Presented  by  the  Publisher. 
This  fine  work  will  be  specially  noticed. 

India— North- West  Frontier.  

Military  Operations  on  tlie  North-West  Frontiers  of  India.    Papers  regarding 
British  Relations  with  the  Neighbouring  Tribes  on  the  North- West  Frontier  of 
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India,  and  the  Military  Operations  undertaken  against  them  during  the  year 
1897-1898.  2  vols.  Lendon  :  Eyre  &  Spottiswcxnie,  1898.  Size  13  x  S},  pp. 
(vol.  i.)  viii.  and  176;  (vol.  ii.)  x.  and  182.     Price  (vol.  i.)  U.  lOJcL ;  (vol.  ii.)  2<. 

Japan.  B.S.G,  Com.  Havre  14  (1897) :  109-117,  131-138,  214-223.       Franowiie. 

Le  de'veloppcment  e'conomique  da  Japon  depuis  la  guerre  oontre  la  Chine.  Par 
J.  Franconie.    (Extrait  des  Ann(Ue$  de  VEcoU  libre  de$  sciences  politiquef.) 

Malay  Archipelago — Amboina.  WiehmasA. 

Tijdt.  K.  Ned.  Aard.  Genoots.  Amtterdam  16  (1898) :  1-20. 

Der  Wawani  auf  Amboina  und  seine  angeblichen   Ausbriiche.      Yon  Axthor 

Wickmann.     With  Map. 

A  criticism  of  the  recorded  eruptions  of  Wawani  from  1672  to  1824,  with  extracts 
from  the  description  of  each  outbreak,  in  order  to  show  that  these  records  do  not  prove 
that  Wawani  is  a  volcano. 

Malay  Arehipelago— Borneo.    Petermanns  M,  44  (1898) :  9-13.  Kienwenlmii. 

Die  Durchquerung  Borneos  dnrch  die  niederl'andische  Expedition  1896-1897. 
Von  Dr.  A.  ^^\  Nieuwenhuis.     With  Map. 

Malay  Archipelago— Celebes.  Xmijt. 

Tijd4i.  K.  Ned.  Aard.  Genoots.  Amsterdam  15  (1898) :  46-52. 

De  opsporing  van  het  Lindoe-meer  op  Celebes.    Door  Alb.  C.  Kruijt. 

On  the  exploration  of  Lake  Lindoe,  in  Celebes. 

Malay  Archipelago— Java.       Naturw.  Wochentchri/t  13  (1898)  :  112-113.  Flixflt 

Der  Vulcan  Lamongan.    Von  Dr.  E.  Fiirst. 
Lamongan  is  stated  to  be  one  of  the  smallest  but  most  active  volcanoes  in  Java; 
it  rises  in  two  symmetrical  cones  5238  feet  high,  and  is  situated  in  the  province  of 
Probolinggo. 
Busiia— Caucasus.  Materials  Topog.  EtJmolog.  Caucasus  22  QS97) :  Pt.  1,  1-49.  • 

Description  of  mounds  in  Kurdzhinskaya  and   Gabukai    villages,  Gov.  Kubao. 

Plan  and  lUustrations.    [In  Russian.] 

Russia— Caucasus.  Iz.  Imp.  Russian  G.8.  32  (1897):  1-33.  Buih. 

Preliminary  Report  on  a  Journey  in  North- Western  Caucasus,  1896,  for  the  investi- 
gation of  its  Flora  and  Glaciers.     By  N.  A.  Bush.     [In  Russian.] 

Russia— Caucasus.  Dshorbenadn. 

Materials  Topog.  Ethnolog.  Caucasus  22  (1897)  :  Pt.  2,  239-247. 

The  Negoiti  Village  and  its  Inhabitants,  Gov.  Kutais.  By  C.  Dzhorbcnadze.  [lo 
Russian.] 

Russia — Caucasus.  Dthanashvali 

Material  Topog.  EUmolog.  Caucasus  22  (1897)  :  Pt.  1,  1-206. 

Georgian  Annals  and  Historians  on  the  Northern  Caucasus  and  Russia.    By  M. 

Dzhanashvali.     [In  Russian.] 

Russia — Caucasus.  XerasaUdse. 

Materials  Topog.  Ethnolog.  Caucasus  22  (1897) :  Pt.  2,  210-238. 

The  Gebi  Village  and  its  Inhabitants,  Gov.  Kutais.      By  D.  Kereselidze.     [In 

Russian.] 

Russia — Caucasus.  Leontijsff. 

Materials  Topog.  Ethnolog.  Caucasus  22  (1897):  Pt.  2,  119-162. 

A  Jouraey  to  the  Baksan  Glacier.    By  I.  Leontiyeff.     [In  Russian.] 
Russia— CaucBSUs.     Mem.  Comity  Geologique,  Russia  14(1896):  No.  1.  Mnshketoff. 

Geological  Sketch  of  the  Glacier  Region  of  the  Teberda  and  the  Chkhalta  in  the 

Caucasus.     By  Prof.  I.  V.  Mushketoff.     With  Geological  Map  and  Sections.     [In 

Russian.] 

Russia— Eastern  Siberia.    Ann.  G.  6  (1897) :  385-407 ;  7  (1898) :  1-13.  Wodkof. 

Le  climat  de  la  Sib^rie  oricntalc  compart  k  celui  do  TAme'rique  boreale.  Par  M. 
A.  Woeikof. 

A  note  on  this  paper  appeared  in  the  Journal  for  March,  p.  296. 

AFRICA. 

Africa— Colonisation.     B.S.  Languedoc.  G.  20  (1897)  :  103-144.  DnponcheL 

La  Colonisation  africaine  et  le  chemin  de  fer  de  Madagascar.  Par  H.  A. 
Duponchel. 
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The  introduotion  deals  with  the  general  subject  of  the  aid  afforded  hj  railways  to 
colonisation,  and  the  main  subject  of  the  memoir  is  the  special  advantages  likely  to  be 
secured  by  the  construction  of  railways  in  Madagascar. 

Afriea— Travels.  Decle. 

Three  Years  in  Savage  Africa.  By  Lionel  Decle.  With  an  Introduction  by  H. 
M.  Stanley,  M.r.  London :  Methuen  &  Co.,  1898.  Size  9^  X  6,  pp.  xxxii.  and 
594.     Maps  and  Jllustrations.     Price  21 «.     Presented  by  the  Puhlishen. 

This  description  of  a  journey  from  the  Gape  to  Uganda  overland  will  be  referred  to 
along  with  other  books  on  Africa. 

Africa— Travels.  Vandelenr. 

Caropaigoing  on  the  Upper  Nile  and  Niger.    By   Lieut.  Seymour  Vandeieur. 
"With  an  Introduction  by  Sir  George  T.  Goldie,  k.o.m.o.,  etc.    London :  Methuen 
&  Co.,  1898.     Size  8 J  X  6,  pp.  xxviii.  and  320.    Portrait,  Maps,  Plans,  and  lUus- 
tr€Uions.     Price  10s.    Presented  by  the  Publishers. 
This  will  be  noticed  along  with  other  recent  books  on  Africa. 

Algeria.  Questions  Diplomat,  et  Colon.  2  (1898) :  137-182.  Mandevilla. 

L'Alg^rie  Me'ridionale  et  le  Touat.    Par  —  Mandeville.     With  Maps. 

British  East  Africa—Uganda.     Miss.  Cathcliques  30  (1898) :  61-65.  

Les  derniers  dvenements  de  TOnganda. 

Congo  State.  Mouvement  0. 15  (1898) :  130-133.  Comet. 

Les  travaux  de  M.  Jules  Comet  sur  le  Congo. 
A  summary  of  M.  Comet's  geological  researches. 

East  Africa.  Fortnightly  Rev.  63  (1898) :  362-377.  Edwards. 

The  French  on  the  Nile.     By  F.  A.  Edwards.     With  Map. 
A  careful  study  of  recf  nt  movements  in  the  upper  Nile  valley,  remarkable  for  the 
command  of  contemporary  80urces  of  information,  and  the  number  of  references  with 
which  the  discussion  is  fortified. 

Egypt.  B.  American  G.S.  30  (1898):  15-27.  Eaton. 

From  Cairo  to  Beni-Uassan.     By  D.  Cady  Katon. 

Refers  largely  to  Egyptian  inscriptions. 

Egypt — Census.  Boinet  Bey. 

Recensement  Ge'neral  de  TEgypte.  l"^  Juin,  1897 — 1''  Moharrem  1315.  Rapport 
preliminaire.  Size  13  x  10,  pp.  54.  Presented  by  the  Soci€te  Kh^diviale  de 
G^ographie. 

In  1897  the  population  of  Egypt  to  Wadi  Haifa  was  ascertained  as  9,734,405.  Of 
these  107,050  were  Europeans,  the  countries  most  largely  represented  being — Greeks, 
about  38,000 ;  Italians,  24.000 ;  British,  20,000 ;  French,  14,000.  Of  the  whole  popu- 
lation over  92  per  cent,  were  Mussulmans,  and  7^  per  cent.  Christians. 

Madagascar.  Antananarivo  Annual  6  (1897) :  94-100.  Foster. 

Early  Notices  of  Mada{[:a8car  from  the  Old  Voyagers.  Part  vi.  The  Narrative  of 
John  Dean  as  to  the  Wreck  of  the  Sussex  Indiaman,  1738.  By  William  Foster. 
With  Portrait. 

Madagascar.  B.S.R.O.  d'Anvers  21  (1898):  290-311.  LocamiLS. 

Madagascar  et  Talimentation  Europeenne.    Par  M.  P.  Locamus. 

Madagascar.  Antananarivo  Annual  6  (1897) :  53>60.  Fearse. 

From  Fianarantsoa  to  Masindrano  (or  Mananjara).     By  Rev.  J.  Pearso. 

A  journey  in  1896  from  Fianarantsoa,  the  capital  of  the  Betsileo  province,  to  the 
rising  seaport  Masindrano,  which,  however,  has  no  harbour,  the  freight  and  passengers 
having  to  be  transferred  between  the  ship  and  the  shore  in  native  surf-boats.  The 
writer  throughout  refers  in  the  most  favourable  manner  to  the  French  soldiers  and 
ofiQcials  in  the  island. 

Madagascar.  Antananarivo  Annual  6  (1897) :  22-31.  Soblet. 

The  History  of  a  Map :  Adventures  and  Experiences  in  Surveying  in  Madagascar. 
Translated  from  the  French  of  Rev.  D.  Roblet,  s.j.,  by  Rev.  J.  Sibree. 

It  is  pleasant  to  see  this  tribute  rendered  by  an  English  Protestant  missionary  in 
Madagascar  to  the  labours  of  a  French  Roman  Catholic  missionary,  whose  production 
of  a  map  of  a  large  part  of  the  country,  under  circumstances  which  were  often 
dangerous  and  always  trying,  is  here  described. 
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South  Africa.  Wonfbld. 

The  Story  of  South  Africa.    By  W.  Basil  Worsfold.    (The  Storv  of  the  Empire 
Series.)    London :  H.  Marshall  &  Son,  [1898J.    Size  7  x  4},  pp.  176.    Priee  1«.  6d. 
Presenied  by  the  Publiihen. 
A  brief  but  well-balanced  epitome  of  the  growtli  of  European  predominance  in 

South  Africa  from  the  voyage  of  Vosoo  da  Gkima. 

South  Afdoa— Baiufall.  Buohan. 

Gape  of  Good  Hope.  Meteorological  Commission.  A  Discussion  of  the  Rainfall  of 
South  Africa  during  the  teu  years  1885-94.  [With  sixteen  explanatory  Maps.] 
By  Alexander  Buchan.  Gape  Town,  1897.  Size  13^  x  8^,  pp.  34.  Presented  by 
Dr,  Morris, 

This  will  be  specially  noticed. 
South  AMea— Transvaal.    Engineering  Mag.  14  (1898) :  733-751.  Hammond. 

The  Gold  Mines  of  the  Witwatersrand,  South  Africa.  By  John  Hays  Hammond. 
With  Illwtrationi. 

South  and  East  Coasts  of  Afrioa.  Horsey. 

The  Africa  Pilot.  Part  iiL  South  and  East  Coasts  of  Africa,  from  the  Cape  of 
Good  Hope  to  Ras  Asir  (Gape  Guardafui),  including  the  Comoro  Islands. 
Originally  compiled  by  Captain  Algernon  F.  R.  de  Horsey.  Sixth  Edition. 
London :  J.  D.  Potter,  1897.  Size  9J  x  6,  pp.  xxiv.  and  634.  Index  chartt. 
Price  48.    Presented  by  the  Hydrographie  Office,  AdmircUty. 

South-West  Afirioa.  Sehwabe. 

llluUrirte  Beilage  Deuteeh,  Kolonialzeitung  (1898) :  35-36. 
Yon  der  siidwestafrikanischen  Elsenbahn.     Yon  Premier-Lieut.  Sohwabe.     IL 
With  Sketch-Map  and  lUuetratione, 

KORTH  AXXRIOA. 

AlaskEn-Xuikokwim  River.    National  G,  Mag.  9  (1898)  :  85-92.  Halloek. 

Two  Hundred  Miles  up  the  Euskokwim.    By  Chsrles  Hallook.    With  IlludralUm$. 
The  Euskokwim  is  an  Alaskan  river  800  miles  long. 

Canada.  Nineteenth  Century  43  (1898):  494-514.  XropotkiB. 

Some  of  the  Resources  of  Canada.     By  Prince  Kropotkin. 

Canada— Newfoundland  and  Labrador  Pilot.  Maxwell 

The  Newfoundland  and  Labrador  Pilot,  comprising  also  the  Strait  of  Belle-Isle, 
the  North-east  and  part  of  the  North  coast  of  Labrador.  Originally  compiled  by 
Staff  Commander  W.  F.  Maxwell,  b.n.  Third  Edition.  London :  J.  D.  Potter, 
1897.  Size  9}  x  6,  pp.  xxiv.  and  782.  Index  -  CharU.  Presented  by  the 
Hydrographer,  Admiralty. 

Canada— Yukon  District.    B.S.B.O.  d^Anvers  21  (IS9S):  3i2-36^.  Riekst. 

An  Klondike  (Notes  de  route).    Par  M.  ^tienne  Richet. 
Mexico— Yucatan.  B.8.G,  Com,  Havre  14  (1897):  208-213.  Saumsry. 

Au  Yucatan.    Par  D.  de  Saumery. 
A  popular  account  of  a  visit  to  Yucatan. 
United  States— Dakota.    American  J.  8ci.  6  (1898) :  161-168.  Dartoa. 

Geothermal  Data  from  Deep  Artesian  Wells  in  the  Dakotas.    By  N.  H.  Darton. 

WUh  Maps. 

An  interesting  study  of  the  increase  of  temperature  downwards  in  deep  artesisa 
wells  distributed  over  a  considerable  area  in  Dakota.  The  rate  of  increase  from  1° 
Fahr.  in  45  feet  to  1°  in  less  than  20  feet,  and  there  is  a  distinct  regional  distribution 
of  this  increase  of  rate  of  rise  of  temperature,  the  greatest  rate  occurring  along  or 
immediately  to  the  west  of  the  Missouri  river  from  Yankton  to  Pierre. 

United  States— Magnetic  Declination.  Gannett. 

Magnetic  Declination  in  the  United  States.  By  Henry  Gannett  Seventeenth 
Annual  Report  of  the  United  States  Geological  Survey  .  .  .  1895-96.  Part  i. 
Pp.  211-440.    Diagrams.    Washington,  1896.    Size  12  x  8. 

United  States— Massaohusetts.  Abbott 

The  Vital  Statistics  of  Massachusetts,  1856-95.  By  Samuel  W.  Abbott,  m.d. 
[From  the  Twenty-Eighth  Annual  Report  of  the  State  Bocird  of  Health  of 
Massachusetts  for  1896.]    Size  9}  x  6,  pp.  713-844.    Diagram. 
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Vnited  fltota*— Xiehigan.  Van  Hise,  Bayley,  Bmjth. 

Department  of  the  Interior.  Monographs  of  the  United  States  Geological  Survey. 
Vol.  xxviii.  The  Marquette  Iron-bearing  District  of  Michigan,  with  Atlas.  By 
Charles  Richard  Van  Hise  and  William  Shirley  Bayley,  including  a  chapter  on 
the  Republic  Trough,  by  Henry  Lloyd  Smyth.  Washington,  1897.  Size  12  x  9 
(Atlas  21^  X  ISi,  1896),  pp.  xxviii.  and  608.  Maps  and  Plates.  Presented  by  the 
Survey, 

United  8tet«f— XUdMippL  National  0,  Mag,  9  (181)8) :  24-27.  XeCtod. 

The  Modem  Miasissippi  Problem.    By  W.  J.  McGee. 
A  note  on  this  paper  will  appear  in  the  Monthly  Record. 

OSKTBAL  AHD  SOUTH  AXEEIOA. 
Barbados.  Fras«r. 

The  Barbados  Diamond  Jubilee  Directory  and  General  West  Indian  Advertiser. 
Compiled  from  Latest  official  and  other  sources.  Bv  S.  J.  Fraser.  Barbados: 
T.  E.  Emg  &  Ck>.  Size  7}  x  5,  pp.  xxsii.  and  260.  Maps  and  Plates.  Presented 
by  the  Compiler, 

BoUvia.  BaUiviin. 

Relaoiones  Geogr&ficas  de  Bolivia  existentes  en  el  Archivo  de  la  Oficina  Nacional 
de  Inmigracidn,  Estadistica  y  Propaganda  Geoj^rfcfica.    Relacion  y  Descripcion  de  ^ 
las  Misiones  y  conversiones  de  Infleles.    La  Paz,  1898.    Size  8}  x  6j^,  pp.  iv.  and 
40.    Presented  by  the  Author. 

Bolivia.  

Ministerio  de  Instrnccion  Poblica  y  Fomento.  Revista  de  la  Oficina  Nacional  de 
Inmigracion,  Estadistica  y  Propaganda  Geografica.  Aug  1897.  No.  1.  La  Paz. 
Size  9x6,  pp.  iv.  and  246.    Map. 

British  Guiana.  Timehn  11  (1897) :  284-293.  Bellairs. 

Our  Peasant  Population— Their  Past  Condition  and  Future  Prospects.    By  Sea- 
forth  M.  Bellairs. 

On  the  economic  condition  of  the  labouring  classes  in  British  Guiana.  All 
interested  in  the  admirable  work  carried  out  by  the  couductora  of  Timehri  will  rejoice 
to  hear  that  the  magazine  will  not  be  discontinued,  but  will  continue  to  appear,  though 
somewhat  reduced  in  size. 

Vronoh  Guiana  and  BraiU.    Questions  JHpLomat.  et  Colon  2  (1898) :  273-274.        

Le  Conteste'  Franco-Bre'silien.    Par  X .     With  Map. 

AU8TBAIA8IA  AND  PACIFIC  ISLANDS. 

Australia — "^^ftnimtlian  Fanna.  Samon. 

Die  Saugetier-Fauna  Australiens.     Von  Prof.  Dr.  Richard  Semon.— Verhand- 

lungen  des  Zwolften  Deutschen  Geographentages  Jena  1897.     Berlin :  D.  Reimer, 

1897.    Pp.  167-180. 

German  New  Guinea.  

Nachrichten  iiber  Kaiser  Wilhelms-Land  nnd  den  Bismarck- ArchipeL  Heraus- 
gegeben  von  der  Neu  Guinea  Compagnie  zu  Berlin.  Berlin:  A.  Asher  &  Co., 
1897.    Size  9J  x  6*,  pp.  102. 

The  annual  report  of  the  German  New  Guinea  Company. 
New  South  Wales.      Records  Australian  Museum  2  (1893) :  46-54.  Etheridge. 

Geological  and  Ethnological  Observations  made  in  the  Valley  of  the  Wollondilly 
River,  at  ito  Junction  with  the  Nattai  River,  Counties  Camden  and  Westmoreland. 
By  R.  Etheridge,  junr.     With  PlaUs. 

New  Zealand.  T.  Edinburgh  Oeolog.  8.  7  (1897) :  183-200.  Cadell. 

A  Visit  to  the  New  Zealand  Volcanic  Zone.  By  Henry  M.  Cadell.  With  Maps 
and  Illustrations. 

This  visit  was  paid  in  1895. 

Queensland.  Hogan. 

The  Gladstone  Colony,  an  Unwritten  Chapter  of  Australian  History.    By  James 
Francis  Hogan,  m.p.     London :  T.  Fisher  Unwiu,  1898.    Size  9x6,  pp.  vi.  and 
278.     Price  Is.  6d.    Presented  by  the  PubUsher, 
A  summary  of  the  curious  history  contained  in  this  book  will  appear  as  a  note 
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POLAB  BS0I0N8. 

Antarotio.  Henmtju. 

Thati^keitsbericht  der  Deutschen  Kommission  fiir  die  Siidpolar-Forsohung.  Yon 
Prof.  Dr.  Neuraayer. — Verhandlungen  des  2wolften  Deutschen  Oeographentagea 
JeDa  1897.    Berlin:  D.  Reimer.  1897.     Pp.  15-29. 

Antarotio  Bxpedition.  Nature  57  (1 898) :  420-427.  Xumy  and  othen. 

Scientific  Advantages  of  an  Antarctic  Expedition.  Addresses  by  Dr.  Jobn  Marray, 
F.R.s. ;  the  Duke  of  Argyll;  Sir  Joseph  Hooker,  a.o.8.1.,  f.b.8.;  Dr.  Nansen;  Prot 
Dr.  Neumayer ;  Sir  Clements  Markhara,  k.cb.,  f.b.8.  ;  Dr.  Alexander  Buoban ; 
Sir  Archibald  Geikie,  f.r.s.  ;  Dr.  P.  L.  Sclater,  f.r.s.  ;  and  Prof.  d'Aroy  Thompfon. 
A  full  report  of  the  meeting  at  the  Royal  Society  on  February  23,  a  more  condensed 

account  of  which  appears  in  the  Journal  for  April,  p.  416. 

Antorotio  Betearch.  Nature  57  (1898) :  413-416.  UlL 

Antarctic  Research.     By  Dr.  Hugh  Robert  Mill.     With  ChaH. 
Gives  the   history  of  the  present  movement  for  antarctic  explorations,  and  lays 
stresd  ou  the  historical  aspect  of  the  question  of  the  motive  for  polar  research. 

Greenland.  DrygalikL 

Gronland-Expedition  der  G(sellschaft  fur  Erdkundc  zu  Berlin,  1891-1893.    Unter 
Leitung  von  Erich  von  Drygalski.     2  vols.     Berlin :   W.  H.  Kahl,  1897.     8i» 
12^  X  8,  pp.  [vol.  i.]  XX.  and  556:    [vol.  ii]  x.  572.     Maps  and   lUuitrationi, 
Presented  by  the  Qesellschajt  fiir  Krdkunde,  Berlin. 
These  splendid  volumes  will  be  separately  noticed. 

Polar  Problems.  G.Z.  4  (]  898) :  121-133.  Brygaliki. 

Die  Aufgaben  dor  Forschung  am  Nordpol  und  Siidpol,  1898.  Von  Dr.  Erich  von 
Drygalski. 

Treats  of  the  problems  now  remaining  to  be  solved  in  the  polar  regions,  north  and 
south. 

MATHEMATICAL  eSOGBAPHT. 

Ciroular  Measurement.  TUmtnt 

Me'moire  centre  la  division  du  cercle  en  400  grades  et  en  faveur  de  Tadoption  dn 
systiime  de  240  degres.  Pre'sente'  h  la  Socie'tc  tie  Ge'ographie  de  Lille.  Par  M. 
y.  Tilmant.  Lille :  Imp.  L.  Danel,  1898.  Size  10  X  6^,  pp.  32.  PresenUd  6y  ike 
Author 

The  circle  has  always  been  divided  by  all  civilized  nations  into  360  degrees.  It 
was  divided,  when  the  metric  system  was  introduced,  into  100  degrees;  this  was  s 
failure :  400  degrees  were  proposed  recently,  find  the  author  proves  that  this  is 
impracticable,  wbile  240  degrees,  ho  considers,  present^  many  advantages. 

Cross-staff.  G.Z.  4  (1898) :  157-167.  Gflnthtr. 

Der  Jakobstab  als  Hilfbmittel  geographischer  Ortsbestimmung,  Yon  S.  Gilnther. 
With  llluttratione. 

An  account  of  the  cross-staff  in  history,  from  its  earliest  mention  early  in  the  four- 
teenth to  its  latest  use  in  the  eighteenth  century,  with  references  to  the  geographers 
and  discoverers  who  used  it  in  determining  positions. 

Latitude  Variations.  Albxeeht 

Centralbureau  der  Internationalen  Erdmessnng.  Bericht  iiber  den  Stand  der 
Erforscliung  der  Breitenvariation  im  December  1897.  Von Th.  Albrecht  Berlin: 
G.  Reimer,  1898.    Size  12  x  9,  pp.  36.    Plate, 

Positions  at  Sea.  Johnioi. 

A  Hand-Book  for  Star  Double-Altitudes :  with  directions  for  selecting  the  stars, 
and  showing  how  a  single  observer  may  take  both  the  altitudes.  By  A.  G.  John- 
son, R.N.  London:  J.  D.  Potter,  1898.  Size  10  x  6),  pp.  32.  JPruM  2s.  6<i 
Presented  by  the  Publisher. 

The  Tides.  Moxly. 

A  Suggested  Improvement  of  the  Current  Theories  of  the  Tides.    By  J.  H.  S. 
Moxly.     London:  Rivingtons,  1898.     Size  8^  X  5^,  pp.  44.    Prioe  8s.  6A     Pre- 
fented  by  the  Author. 
Mr.  Moxly  puts  forward  a  theory  of  the  cause  of  the  tides  which,  he  states,  aooords 
better  with  observed  facts  than  the  theory  commonly  held. 
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Time  and  Angles.  Bey-Pailhade. 

L'extension  du  syst^me  decimal  aux  mesures  du  Temps  et  des  Angles.  Th^rie 
at  applications  Ecientifiqaes  et  industrielles.  Par  J.  de  Bey-Pailhade.  Paris: 
Gaatbier-Villars  &  Fils,  1897.  Size  9^  x  6,  pp.  44.  Map  and  Plate.  Presented 
by  the  Author, 

PHYSICAL  AHB   BIOLO0ICAL  OEOGBAPHT. 

AtoUs.  Natural  Science  12  (1898) :  174-178.  Hedley. 

The  Broadening  of  Atoll-Islets.    By  Charles  Uodley. 
Earth— Interior.  /.  Geology  6  (1898) :  G5-78.  Slichter. 

Note  on  the  Pressure  within  the  Earth.    By  C.  S.  Slichter. 

Geological  Theories.  /.  Geology  6  (1898) :  1-9.  Powell. 

An  Hypothesis  to  account  for  the  Movement  in  the  Crust  of  the  Earth.  By  J. 
W.  Powell. 

Geomorphology.  /.  Geology  6  (1898) :  10-64.  Van  Hiie. 

Estimates  and  Causes  of  Crustal  Shortening.    By  C.  B.  Yun  Hide. 

Meteorology— Weather  Forecasts.    Ann  Hydrographte  26  (1898) :  6:^-70.  Bobber. 

Einiges  iiber  Wetteryorhersage  insbesondere  liber  das  Sturmwarnungswesen  an 
der  deutscben  Kiiste.     Von  Prof.  Dr.  W.  J.  van  Bobber. 

Xonntains  and  Sonlight.  Pencker. 

Der  Bergschatten.  Die  Einschrankung  solarklimatischer  Fakt'>rBn  durch  ein 
Bergprofil,  und  ihre  graphische  Ermitteiung.  Von  Dr.  Karl  Peucker. — Verhand- 
lungen  des  Zwolften  Deutscben  Geographentages  Jena  1897.  Berlin :  D.  Reimer, 
1897.    Pp.  225-252.     Plates. 

Oceanography.  Ahr€g€B.8.  Hongroise  G.  25  (1897) :  5-26.  Lnkseh. 

Die  oceanographiscben  Forscbungen  der  Keuzeit  und  Oesterreich-Ungarns  Antheil 
an  denselben.    Von  J.  Luksch. 

Oceanography— Skagerak.  Pettersson  and  Ekman. 

K.  Svensk.  Veiens.-A.  Handlingar  29  (1897):  1-126. 

De  Hydrografiska  Forandringarne  inom  Xordsjons  och  Ostersjons  omru'le  under 
tiden  1893-1897.     Af  Otto  Pettersson  och  Gustaf  Erkman.     With  Plates. 

BiTor-action.  C.  Bd.  128  (1898)  :  557-560.  Branhes. 

Sur  quelques  phenomones  d'^rosion  et  de  corrosion  fluviales.  Note  de  M.  Jeau 
Brunnes. 

Sand-dnnet.  T.  Edinburgh  Geolog.  S.  7  (1897) :  298-311.  Haokie. 

On  tlie  Laws  that  Govern  the  Rounding  of  Particles  of  Sand.  By  Wm.  Mackie, 
M.A  ,  M.D.     With  Plates. 

A  study  of  sand-particles,  with  reference  to  the  dunes  of  the  Culbin  eands,  we»t  of 
the  mouth  of  the  Fiudhorn. 

Beismology.  Garland. 

Ueber  den  heutigen  Stand  der  Erdbebenforsohung.  Von  Prof.  Dr.  G.  Gerland. — 
Verhandlungen  des  Zwolften  Deutscben  Geograph(  ntages  Jena  1897.  Berlin  : 
D.  Reimer,  1897.    Pp.  99-117. 

Seiimologj.  Bnp^n. 

Vorscblage  zur  systematischen  Erdbebenforsohung  in  den  /cinzelnen  Landern. 
Von  Prof.  Dr.  A.  Supan. — Verhandlungen  des  Zwolften  Deutscben  Geographeu- 
toges  Jena  1897.    Berlin  :  D.  Reimer,  1897.    Pp.  118-123. 

Seismology.  

British  Association  for  the  Advancement  of  Science.  Toronto  Meeting,  1897. 
Serond  Report  on  Seismological  Investigations.  London:  Offices  of  the  Asciuiiation. 
Size  8^  X  5^y  pp.  78.    Diagrams. 

Seismology...  JVoiun*  57  (1898) :  246-249, 272-276.  Milne. 

Itecent  Seismology.     By  Prof.  J.  Milue,  f.r  s.     With  Illustrations: 

Soil  Temperature.  Callendar  and  XoLecd. 

McGill  University.  Papers  fiom  the  Department  of  Physics.  No.  4.  Observa- 
tions of  Soil  Temperatures  with  Electrical  Resistance  Theruiometeia.  By 
Hugh  L.  Callendar  and  C.  U.  McLeod.     With  Four  Phites.    [Reprinted  from  the 
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Trantaetiom  of  the  Royal  Society  of  Canada^  Seoond  Series,  1896-87,  ToL  il 
seotioD  iii.  pp.  lOd-117.]    Montreal,  1897.    Size  10  x  7. 

Speleology— Bibliography.    M^.  8,  8p€l^ogie  1  (1897) :  1-70.  MarteL 

Bibliographie  sp^^logiqae,  1895-1897.   Par  M.  E.-A.  Martel.    WUh  lUutiraUimt. 

AHTHBOPOGEOGSAFHT  AND  HI8T0BI0AI  eEOftBAFHT. 
Anthropogeography.  KMij. 

Le  receDsement  B^onlaire  du  Monde  en  1900.    Memoire  adress^  k  la  seosion  de 
St-P^tersbonrg  de  rinstitnt  International  de  Statistiqne.    Par  le  Dr.  Juoeph  de 
Karosy.     Furis :  Lib.  Guillaumin  et  Gie.,  1898.    Size  10)  x  7),  pp.  34.    PremdeA 
by  the  Author. 
A  plea  for  a  universal  census  in  1900,  with  plans  of  sohedules  adapted  for  the  purpose 
of  giving  strictly  comparable  data  for  all  countries.    The  proposal  was  duly  discosaed 
at  the  St.  Petersburg  Statistical  Congress,  and  reported  on  as  impracticable,  altboog^ 
eminently  desirable. 

Colonisation.  Kohn.  Jahrh.  10  (1897) :  243-269.  

Der  Togovertrag,  extensive  und  wirthschaftliche  Eolonialpolitik. 
A  discussion  of  Ihe  principles  of  colonisation,  with  particular  refereuoe  to  the 
delimitation  of  the  German  West  African  colony  of  Togo. 

Oommereial  Geography.  Hdm. 

Die  Transporttiere  in  ihrer  Verbreitung  und  in  ihrer  Abh&ngigkeit  von  geogra- 
phischen  Bedingungen.  Yon  Dr.  Eduard  Hahn. — Verhandluogen  des  Zwolften 
Deutschen  Geographentages  Jena  1897.    Berlin  :  D.  Beimer,  1897.    Pp.  181-196. 

Hiitorieal— BiseoYory  of  America.  National  0.  Mag.  9  (1898) :  73.84.  Honted. 

Dwellings  of  the  Saga-Time  in  Iceland,  Greenland,  aod  Yineland.    By  Oomelia 

Horsford.     With  lUustratiotu. 
With  numerous  illustrations  of  early  Scandinavian  dwellings  and  certain  remains 
supposed  to  represent  similar  buildings  in  Massachusetts. 

BIOGBAPHT. 

B6Uogo.  Riv.  Q.  Italiana  6  (1898):  1-28.  Oiuliial 

Vittorio  Bottego.     Dal  Prof.  Carlo  Giuliani.     With  Portrait. 

Brake.  Oorbott 

Drake  and  the  Tudor  Navy.  With  a  History  of  the  Rise  of  England  as  a  Biari- 
time  Power.  By  Julian  b.  Corbett.  2  vols.  London :  Longmans  &  0> ,  1898. 
Size  9x6,  pp.  (vol.  i.)  xvi.  and  436 ;  (vol.  ii.)  viii.  and  488.  Portrait,  Chartt,  and 
Illustrations.     Price  SQ$.     Presented  by  the  Publishers. 

This  is  specially  noticed  on  p.  527. 

Gesner.  B,  Nat.  Hist.  S.  Neio  Brunswick  16  (1897) :  8-48.  Xatthtw. 

Abraham  Gcsuer.  A  Review  of  his  Scientific  Work.  By  G.  F.  Matthew,  d.so. 
With  Maps. 

Gesner  waa  concerned  with  the  first  investigations  into  the  geology  of  the  mariUiDe 
provinces  of  Canada. 

OamWot  Deutsche  Rundschau  0.  20  (1898) :  277-280.  PavlitstUts. 

Charles  Gauthiot.    Von  Ph.  Paulitscbke.     With  Portrait. 

Hedin.  Deutsche  Rundschau  Q.  20  (1898)  :  228-229.  . 

Dr.  Sven  Hedin.     With  Portrait. 
The  portrait  is  not  characteristic 

Hubbard.  National  G.  Mag.  9  (1898) :  33-70.  — — 

Gardiner  Greene  Hubbard.     With  Portrait. 

The  whole  number  is  devoted  to  obituary  notices  of  Mr.  Hubbard,  the  Ute  PresidMt 
of  the  National  Geographic  Society. 

Lilddecke.  Deutsche  RundscJiau  G.  20  (1898) :  280.  

Richard  Lttddecke.    With  tortrait.    [Also  Petermanns  MitteUw^en,  44(1898):  24.] 
Dr.  Luddecke,  born  in  1859,  died  on  January  14, 1898,  was  on%  of  the  accomiilislicd 
cartographers  on  the  staff  of  Herr  Justus  Perthes  at  Gotha. 
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XiUer.  T.  Edinburgh  Ofohg.  8.  7  (1897) :  132-138.  Home. 

Obituary  Notice  of  Hugh  Miller.    By  J.  Home.     WUh  PoHrait. 

Mr.  Hugh  Miller,  ton  of  the  famous  geologist,  was  born  in  1850,  and  died  in  1895. 
He  was  on  the  staff  of  the  Geological  Surrey  of  Scotland,  and  was  the  author  of  many 
papers  on  the  physical  geography  of  the  regions  which  he  studied  geologically. 

Heerology  of  1896  and  1897.  Wolkenhaner. 

Geographische  Kckrologie  fiir  die  Jahre  1896  nnd  1897.  Von  Dr.  W.  Wolkenhauer. 
Size  8^  X  6,  pp.  [28]. 

GEHSEAL. 

BftUooning.  OUpardde. 

Arthur  de  Glaparbde.    De  Geneve  It  Gercier  en  Ballon.    Notes  d'un  touriiito  dans 

Tespace.    Geneve :  Georg  &  Co.,  1898.    Size  9x6,  pp.  40.    Presented  by  the 

Author. 

British  Ck>lo]iias.  Oreswell. 

The  Growth  and  Administration  of  the  British  Colonies,  1837>1897.  By  Hev. 
William  Parr  GreswAl,  m.a.  London :  BlacMe  &  Son,  1898.  Size  7^  X  5,  pp.  254. 
Price  2$.  Qd,    Presented  by  the  Publishers, 

Preliminary  chapters  are  devoted  ti  the  British  colonial  system,  and  to  pioneers  of 
colonial  progress  and  reform  from  Wakefield  to  Sir  John  Seeley.  Then  follow  cbaptern 
on  the  growth  of  the  North  American,  South  African,  and  Australasian  colonies,  and 
of  their  constitutioDS.  The  author  confined  himself  to  the  discussion  of  colonies  in  the 
true  sense  of  tiie  word. 

BritUh  Empire— Trade.    J.R.  Colonial  1.  29  (1898) :  226-260.  Birchenongh. 

Some  Aspects  of  our  Imperial  Trade.     By  Henry  Birchenongh,  si  .a. 
Sdncatiooal  Journeys.  Bieyers. 

Ueber  grossere  geographiscbe  Unterrichtsreisen  mit  Stndierenden.    Yon  Prof. 

Dr.  W.  Sievers. — Verhandlnngen  des  Z«ollten  Deutsoheu  Geographentages  Jena 

1897.     Pp.  93-96. 

Bdneational— Xethods.  /.  8cJu)ol  G.  2  (1898) :  92-96.  Dodge. 

First  Steps  in  the  Geography  of  the  World.    By  Richard  E.  Di)dge. 

Hints  as  to  practical  methods  of  linking  the  geography  of  the  world  to  the  personal 
experience  and  observations  of  young  children. 

Edueational— Xothods.  Dryo'. 

Geography  as  a  University  Study.    By  Charles  R.  Dryer.    From  the  Inland 

Educator^  6,  1898.     Size  11  x  7i^,  pp.  [8]. 
Prof.  Dryer  gives  a  statement  of  the  historictai  development  and  actual  position  of 
geography  as  a  science,  and  then  contrasts  the  developed  state  of  geographical  instruc- 
tion (especially  of  a  university  order)  in  the  countries  of  continental  Europe  with  the 
disgraceful  neglect  in  the  universities  of  the  English-speaking  world. 

Edneational—Xethodi.  Viieher. 

Zur  &usseren  Lage  des  Geogmphie-TJnterrichtes  in  Preussen.  Yon  Obcrlehrer 
H.  Fischer. — Verhandlnngen  des  Zwolften  Deutschen  Geographentages  Jena, 
1897.    BerUn :  D.  Reimer,  1897.    Pp.  69-92.    Plate. 

Edneational— Textbook.  Lyde. 

A  Geography  of  Europe.    By  Lionel  W.  Lyde.    London :  A.  &  G.  Black,  1897. 
Size  7x5,  pp.  vi  and  120.    Price  U.    PresmUed  by  the  Publisher. 
A  clearly  arranged  school-book,  divided  into  Lessons  and  subdivided  into  short 
numbered  paragraphs. 

Geographical  Bistaneos.     P.R.  Artillery  L  26  (1898) :  133-145.  01mt6. 

A  System  of  comparing  Geographical  Distances.    By  Captain  F.  J.  S.  Cleeve. 
The  substance  of  this  lecture  was  published  in  the   Geographical  Journal  for 
September,  1897,  vol.  x.  p.  334. 

Geography.  PeUrmanns  M.  44  (1898) :  14-17.  Kahle. 

Die  Geographie  auf  der  G9.  Yfrraromlung  deutscher  Naturforscher  und  Arzte  in 
Braunschweig;  1897.    Von  P.  Kahle. 

Oarman  Colonies.  

Weissbuch.  Aohtzehnter  Theil.  Barlin :  C.  Heymann,  1898.  Size  13  x  9^, 
pp.  156. 

Annual  reports  on  the  German  Colonies  in  Africa,  and  on  the  Marshall  islands. 
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Irrigation.  B.  AmerioanGJS.  20  (ISdS):  1-14.  Wilton. 

Relations  of  Irrigation  to  Groography.    By  Herbert  M.  Wilson. 
On  the  characteristics  of  a  region  which  requires  irrigation  for  agriculture. 

Xohaninedanism.  Bobinson,. 

Mohammedanism,  has  it  any  future?  By  the  Rev.  Charles  H.  Robinson,  u.a. 
With  an  Introduction  by  the  Right  Rev.  W.  Boyd  Carpenter,  d.d.  London : 
Gardner,  Darton  &  Go.  [1897].  bize  7J  X  5,  pp.  vi.  and  84.  PretrUed  by  the 
Author, 

Portngnese  Colonies.  VaseonceUos. 

As  Colonias  Portuguezas,  geographia  physira,  politica  e  ecouomica.     For  EmcHto 
J.  de  C.  E.  VaseonceUos.     Lisboa,  1896.     Size  7^  x  5,  pp.  444.    Presented  by  the 
Autlwr. 
This  was  noticed  in  the  Journal  for  August,  vol.  x.  (1897),  p.  178. 

Bontes  to  India.  Aus  alien  Weltteilen  29  (1897) :  155-160.  lehonhanssr. 

Nach  Ostindien  iiber  Deutschland.    You  Dr.  Justus  Ichonh'ausor. 
This  is  noticed  in  the  Journal  for  February,  p.  175. 

Royal  Booiety — ^Tear-Book.  

Year-Book  of  the  Koyal  Society  of  London,  1897-98.    London  :  Harrison  &  Sons, 
1898.     Size  8J  x  5|.  pp.  172.     Price  5s.     Presented  by  the  Rmjal  Society, 
The  second  issue  of  this  useful  record  of  the  activity  of  the  Royal  Society. 

Soientiflo  Progress.     P.  AmeHcan  A.  ArU  and  Set.  3S  (1807):  31-42.  LiTormore. 

Suggestions  for  the  Development  of  the  Arts  and  Scieuces.     By  W,  R.  Livenuore. 
Refers  incidentally  to  geography  and  the  use  of  maps. 

Seeond  Italian  Geographical  Congress.  Magistrii. 

L.  F.  doMagistris.  Gil  ^*  Attidel  Secondo  Congresso  Geografico  Italiano."  Roma, 
1896.     Size  9J  x  6,  pp.  48.    Presented  by  the  Author. 

Sixth  International  Oeographioal  Congress.  Stem. 

Jahresh.  Frankfurter  Ver.  G.  u.  Stdtistik  60  (1895-96),  (1897):  115-133. 

Der  YI.  Internationale  Geographen-Kongress  in  London  in  Jalire  1895.  Von 
Rudolf  Stern. 

One  of  the  best  general  accounts  of  the  Congress  wliich  has  appeared,  very  happily 
characterizing  the  various  features  of  the  meeting,  scientific  and  social.  It  is  perhapt 
the  highest  compliment  to  the  smoothness  of  the  proceedings  that  the  writer  has  not 
even  had  occasion  to  refer  to  the  existence  of  seereturies  of  the  Congress. 

Time  Signals.  

List  of  1  ime  Signals,  established  in  various  parts  of  the  World.  Fifth  Edition, 
1898.  Compiled  for  the  use  of  seamen,  as  an  aid  for  ascertaining  the  errors  and 
rates  of  chronometers.  [Prepared  from  Official  Sources  to  December  31,  1897.] 
London  :  J.  D.  Potter.  Size  10  x  6|,  pp.  68.  Price  Is.  Presented  by  the 
Hydrographer  of  the  Admiralty, 

Travel.  ffilL 

A  Run  round  the  Empire.  Being  the  Log  of  Two  Young  People  who  circum- 
navigate<l  the  Globe.  Written  out  by  their  Father,  Alex  Hill,M.A.,  m.d.  London: 
Sonnenachein  &  Co.,  1897.  Size  7J  x  5J,  pp.  viii.  and  286.  Illustrations.  Price 
Ss.  6d.     Presented  by  the  Publishers. 

Dr.  Hill  made  a  journey  round  the  world,  by  the  Suez  Canal  io  Australia,  thence  to 
New  Zealand,  across  the  Pacific  and  home  by  the  Canadian  Pacific  railway  and  the 
Atlantic,  the  incidents  of  which  are  here  recorded  in  a  concise  manner  likely  to  interest 
young  people.  Dr.  Hill  believes  that  travel  can  be  put  to  the  best  educatiomil  use  by 
seeing  the  places  tirut  and  reading  about  them  afterwards.  Tha  book  contaiis  a 
number  of  fair  illustrations,  but  no  map. 

Upsala  University.  Gsijer. 

Upsala  Universitot,  1872-1897.     Fcstskrift  med  anleduing  af  Eonung  Oscar  If. : 
satjugolemfirs  regerings  jubileum  den  18    September  1897.     Enligt  dct  Stiirro 
Akademiska  Kousifctoriels  UppJrng,  utgifven  af  Reinhold  G«ijer.     Upsala,  1^JU7. 
Size  12J  X  9i,  pp.  iv.,  280,  360,  and  104.     Portrait  atid  Ilhutrations. 
Tne  h^sto|-y  of  Upsala  University,  during  the  reign  of  King  Oscar  II. 
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Water-Bapply.  J.E.  Agricultural  8. 8  (1897):  233-249.  Xorley. 

The  Use  of  Wind-Power  in  Village  Water  Supply.     By  A.  L.  Y.  Morley.     With 
Illtt$tration$, 

An  acooant  of  the  system  of  water-supply  lately  inaaguratei  at  Great  and  Little 
Brington,  Northamptonshire. 


NEW  HAPS. 

By  J.  COLSS,  Map  Curator^  R.G.S. 

BUBOPE. 
Baglaxid  and  Walot.  Ordnance  Bnrrey, 

PnblioatioDs  intadd  since  March  8, 1898. 

1-inoh— General  Maps: — 

England  and  Wales  (revision) : — 232,  244,  engraved  in  outline ;  247,  hills 
€ngraved  in  bluck  or  brown.     U,  each. 

6-inoh — County  Maps : — 
England  and  Wales  (revision) : — Essex,  9  n.b.,  8.E.,  12  8.W.,  13  n.b.,  14  8.w.,  18 

8.W.,  23  N.B.,  24  S.W.,  8  E.,  25  N.E.,  26  N.E.,  28  N.W.,  29  8.W.,  31  8.B.,  33  8E.,  36  8.W., 
41  N.E.,  50  N.W.,  8.E  ,  54  8.E.,  58  N.B.,  8.W.,  8.K.,  61  N.W.,  8.E.,  63  N.W.,  N.E.,  66  N.E.,  67 
N.W.,  8.W.,  8.E.,  68  8.W.,  69  N.E.,  74  N.W.,  N.B.,  8.E.,  75  8.E.,  768.E.,  77  N.W.,  N.E.,  83  N.W., 

84  N.w.    Hampshire,  21  n.w.,  44  n.e.,  8.w.,  54  8.B.,  62  s.e.,  63  n.w.,  n.b.,  64  n.w.,  8.w. 

Kent,  7  8.E.,  8  N.W.,  N.E.,  8.W.,  20  N.W.,  N.B.,  28  N.B. ,  29  8.E.,30  N.W.,  n.e,  32  N.W.,  N.E., 

6.W.,  40  N.W.,  41  8.E,,  44  8.E.,  51  N.B.,  61  N.E.,  63  N.w.  Mlddlssex,  8  n.w.,  20  n.b. 
Konhnmberland,  66  s.e.,  67  8.W.,  s.b.,  68  n.b.,  s.w.,  71  8.e  ,75  n.w.,  n.e.,  8.w.,  s.e.,  76 

B.W.,  8.E.,  78  8.W.,  80  8.W.,  82  8.E.,  83  N.W.,  8.W.,  84  N.W.,  N.E.,  8.E.,  85  N.W.,  8.W.,  8.E., 

86  N.W.,  8.W.,  91  8.E.,  92  8  w.,  93  njs.,  s.w.,  s.e.,  94  n.e.,  s.w.,  95  8.W.,  8.E.,  100  8.E., 

101  N.W.,  N.B.,  8.B.,.102  N.w.,  N.E.,  8.E.,  104  N.E.,  8.W.,  8.E  .  106  N.W.,  106a  N.E.,  108 

N.E.  Surrey,  13  n.w.,  26  8.B.,  39  n.w.,  s.w.,  40  n.w.,  s.w.  London,  4  n.w.,  8.e.,  8  n.e., 
10  S.W.,  15  N.E.,  8.W.,  S.B.,  16  8.W.,  17  N.W.,  N.B.     Loudou  Is  now  complete.     1«.  each. 

86-iaeh— Parish  Maps  :— 
Bnoland  and  Walks  (revUion)  :^Che8hire,  IV.  8;  XI.  3;  XVIII.  8,  14;  XIX. 

5,  7,  8,  11,  12,  13,  14;  XX.  5,  7,  9;  XXVII.  6,  11.  14,  15,  16;  XXVIII.  11; 
XXXV.  2,  3,  4,  6,  12,  14;  XXXVI.  1 ;  XLII.  2,  3,  7,  11,  15 ;  L.  2,  15.    Durham, 

1.12;  II.  15;  111.13;  IV.  1;  V.  14;  IX.  15,16;  XI.  5^X9, 13;  XVI.  3;  LI.  4; 
LVI.  8,  15.    Essex,  XIII.  14 ;  XIX.  7 ;  XXI.  10,  14  ;  XXII.  2,  11 ;  LXXXVIII. 

4.    Hampshire,  LXXV.  9,  13,   14;    LXXXII.  ^12;   LXXXIII.  1;  LXXXIV. 

2,  5,  7,  11,  14,  15  ;  LXXXVIII.  13, 14 ;  LXXXIX.  14  ;  XO.  13;  XCI  13;  XOIU. 
7,  10,  14,  16;  XCIV.  1,  4,  6.  8,  10,  14,  15;  XCV,  1,  6,  8,  11 ;  XCVI.  1,  5,  7,  12. 
Hertfordshire,  III.  8,  16;  VII.  8;  IX.  6,  10,  15;  XL  11 ;  XIL  4,  7,  9,  10,  11; 
XIIL  10,  15,  16;  XIX.  4,  8,  12;  XX.  1,  2,  6,  7,  8,  9.  10,  11,  12 ;  XXL  1,  2,  3,  7,  8, 

10,  11, 12,  13;  XXII.  1,  5,  9,  13;  XXVIU.  2,  6,  7,  10,  11,  15;  XXXIV.  8,  15; 
XXXV.  3,  6,  15,  16;  XXXVI.  11;  XL.  1 ;  XLL  1,  6;  XLV.  2,  8.     Kent,  V.  10, 

11,  14;  XIX.  6,  10,  11,  14,  15;  XXL  14;  XXIIL  tTlT,  10,  13,  14,15;  XXIV.  13; 
XXXV.  1,  15,  16;  XLVI.  1,  5;  XLVIL  1.  3,  5,  6,  7,  8,  9,  11,  13.  14,  15,  16; 
LVII.  1,  2,  3,  4,  5,  6,  7,  8.  9,  JO,  11,  12,  15.  16;  LXV.  9;  LXVL  13;  LXVII.  1,  2, 

3,  5,  6,  7 ;  LXXII.  1,  3,  4,  5,  9,  10,  11,  12,  14,  15,  16;  LXXIII.  2,  3,  4,  6,  9,  12,  13, 
14,  15,  16;  LXXXIV.  13;  LXXXVI.  1,  2,  5,  6.    Horthnmberland,  VI.  8,  11, 12, 

16;  VIL  5,  6,  7,  9,  10,  11,  12,  13,  14,  15,  16;  VIIL  9,  13;  X.  1;  XL  8,  12,  16; 
XIL  1,2,3,5,0,7,9,  10,  11,  13,14,15;  XV.  4;  XVL  1,  2,  3,4,6.7, 16;  LXXXIX. 
12 ;  CVL  7,  15 ;  CVIL  9,  11,  V^  14  ;  CX.  3,  4,  8 ;  CXL  1,  2,  5,  7.  Surrey,  XIL 
4;  XXIL  13;  XXIX.  8;  XXX.  9;  XXXVIL  1;  XLVL  10.  Sussex,  IIL  5; 
IV.  3,  7 ;  IX.  16 ;  X.  3,  9,  14 ;  XL  2,  3,  4,  6.  7,  8  ;  XII.  1,  2,  3 ;  XX.  15 ;  XXXIIL 

6,  10,  14  ;  XLVIL  2,  10 ;  LII.  9,  13  ;  LX.  8, 12 ;  LXI.  9, 10,  12,  13,  15 ;  LXII.  14  ; 
LXIII.  14;  LXIV.  1,  2,  3,  4,  5,  6,  7,  16;  LXXII.  4  ;  LXXIII.  1,  2  ;  LXXIV.  3  ; 
LXXV.  2;  LXXVL  2.  Westmorland,  XLIL  5,  6;  XLIII.  5;  XLVL  13.  Tyne- 
side,  comprising  the  town  on  both  sides  of  the  river  Tyne  between  Newcastle  and 
Tynomouth,  is  now  complete  in  27  sheets,  with  houses  ruled.    3ii  each. 

{E.  Stan/ordj  Agent.) 

ho.  V  —May,  1898.]  2  r 
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England  and  Walei.  OeikU. 

Geological  Slap  of  Enp^land  and  Wales.    Scale  1 :  633,G00  or  10  Btat  miles  to  an 
inch.    By  Sir  A.  Geikic,  d.sc,  ll.d.,  p.r.b.     J.  Bartholomew  &  Co.,  Edinburgh, 
1898.     Frice  12<».  64.,  mounted  on  cloth.    Presented  by  the  Publhhert. 
The  topographical  basis  of  tliis  map  is  Bartholomew's  reduction  from  the  Ordnance 
Survey,  on  the  scale  of  10  miles  to  an  inch.    The  geological  colouring  is  taken  from 
the  published  maps  of  the  Geological  Survey  of  England  and  Wales  under  the  direction 
r>f  Sir  Archibald  Geikic.     For  the  scale  of  the  map,  it  contains  a  large  amount  of 
detailed  information,  the  colours  are  well  chosen,  and  the  registering  good.    Sections 
have  been  placed  round  the  border  of  the  map  to  explain  the  geological  structure  of 
the  country.    To  the  student  of  the  phjsicil  geography  of  the  country  the  map  will  be 
found  of  the  grcate&t  use. 

Eittorical  Geography.  Poole. 

Historical  Atlas  of  Modem  Europe,  from  the  decline  of  the  Roman  Empire ;  com- 
prising also  maps  of  parts  of  Asia  and  of  the  New  World,  connected  with  European 
History.    Edited  by  Reginald  Lane  Poole,  m.a.,  ph.d..  Lecture^  in  Diplomatic  in 
the  University  of  OxfoKi.     Hart  xvi.     Oxford:  The  Clarendon  Press;  London, 
Edinburgh,  and  Glasgow:  Henry  Frowde,  bi.a. ;  Edinburgh:  W.  &  A.  K.  John- 
ston, 1897.     Price  8«.  6d.    Presented  by  the  Clarendon  Press, 
This  part  contains  the  following  maps :  No.  10,  Europe  in  the  Eighteenth  Century 
prior  to  the  French  Revolution,  by  W^alter  E.  Rhodes,  m.a.;  No.  16,  England  and 
VV'ales  before  the  Norman  Conquest,  by  W.  H.  Stevenson,  m.a.;   No.  85,  Eiiroptati 
Explorations  and  Colonies,  from  the  Fifteenth  Century  to  the  Seventeenth  Century, 
by  Hugh  E.  Egerton,  m.a.     Each  map  is  accompanied  by  explanatory^  letterpress. 
With  regard  to  the  map  of  European  explorations,  none  of  the  discoveries  in  the 
Arctic  Regions  are  shown. 

Switzerland.  Swiss  Federal  Sttit 

Topographipcher  Atlas  der  Schweiz  im  Massstab  der  Original-Aufuahmon  nach 
dem  Bundesgesetze  vom  18.  Dezember  1H68  durch  das  eidg.  topogr.  Biirean 
gemiUs  den  Direktionen  vom  Oberst  Siegfried  veroffentlicht.  XLVIl.  Lieferang: 
N'.V'Winkel;  21''*  Lauchringen ;  250'^*«  Spoer ;  251,  Alt  St.  Johann ;  253,Wttlen- 
stadt;  250,  Berschis;  364,Schwarz8ee;  450,  Vernier;  450'^ Bernex ;  477"*Chamo«- 
saire;  409,  Corentino;  523'''*  Chiesa.  Prtc«  1  mark  each  sheet,  PresefUed  by  tiit 
Stciss  Federal  Staff. 

ASIA. 
Indian  Government  Surveys.  Surveyor-General's  Office,  Oslcnttt. 

Indian  Atlas,  Qnarter-sheets,  4  miles  to  an  inch.  Sheets:  No.  9  s.w.,  parts  of 
district  Hyderabad  and  Native  State  of  Khairpur  (Sind,  Bombay  Presidency);  10 
K.K.,  part  of  district  Thar  and  Parkar  (Sind,  Bombay  Presidency);  71  8.E.,  parts 
of  districts  Seoni,  Mandlo,  Narsinghpur,  Jubbulpore,  and  Balaghat  (Central 
Provinces) ;  91  s.e.,  parts  of  districts  Raipur,  Sambalpur,  and  Native  State  of 
Patna  (Central  Provinces).— India,  showing  railways  with  stations,  acoompani- 
ment  to  alphabetical  list  of  stations  on  Indian  railways,  corrected  to  December  31, 
1896,  64  miles  to  an  inch,  2  sheets. — Central  India  and  Rajputana  Survey,  1  inch 
to  2  miles.  Sheets:  Nos.  159,  160,  192,  193,  parts  of  Jodhpore,  Bickaneer,  and 
Shaikhawati  rRnjputana  Agency),  Season  1876-77.— Bombay  Survey,  1  inch  to  a 
mile.  Sheet  349,  district  Bijapur,  Seasons  1894-95-96.— Bengal  Survey,  1  inch  to 
a  mile.  Hheet  No.  138  (Preliminary  edition),  district  Puri,  Seasons  1890-91  and 
1894-95;  No.  246,  district  Balasore,  Season  1893-94.— South-Eastem  Frontier, 
8  miles  to  an  inch.  Sheet  No.  10,  parts  of  district  Mergui  (Lower  Burma)  and  of 
Sian),  Seasons  lh65-67  anjl  1889-93. — Indus  Riverain  Surv^y,  1  inch  to  a  mile. 
Sheets  Nos.  50  and  52,  district  Karachi  and  Hyderabad,  Season  1894-95. — Skeleton 
Muj)  of  thr  Punjab  and  surrounding  countries,  32  miles  to  an  inch.  Additions  and 
rorrections  t^>  railways,  etc.,  to  July,  1897. — Province  of  Assam,  16  miles  to  an 
incl),  with  additions  and  corrections' to  1897 — District  Rajshihi,  Bengal,  4  milus 
to  an  inch,  with  additions  to  1897. — Mysore  and  Coorg,  16  miles  to  an  inch, 
Sopteniber,  1897.— District  Lahore,  Punjab,  8  miles  to  an  inch,  1897,— District 
Pi'shawar,  Punjab,  8  miles  to  an  inch,  1897. — District  Nagpur,  Central  Provinces, 
8  milos  to  an  inch,  December,  1897. — District  Bilaspur,  Central  Provinces,  16  miles 
to  un  inch,  1897.— District  Sonthiil  Parganas,  Bengal,  10  miles  to  an  inch,  1890.— 
District  DarbhangB,  Bengal,  8  miles  to  an  inch,  1891. — Districts  Bhamo  and 
Myitkyina,  Upper  Burma,  8  miles  to  an  inch.  Additions  and  corrections  to  1896. 
—Survey  of  India  Department,  Charts  of  Triangulation,  2  miles  to  an  inch.  No. 
14  Party  (Central  Provinces),  Seasons  1894-95  and  1895-96.    Sheets  61,  €S,  65, 66. 
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81,  85  (Central  ProvioceB).  No.  18  Party  (Himalaya).  Sheet  314  (Punjab), 
Season  1888-89. — Map  of  Tenasserim,  compiled  by  Arthur  H.  Bagge,  Lieut.  R.K, 
Her  Britannic  Maie8t>*8  Ck)mmi88ioner  for  the  settlement  of  the  boundary  between 
the  Kingdom  of  Siam  and  the  British  Province  of  Tenasaerim.  In  G  sheets,  4 
miles  to  an  inch,  with  additions  to  boundaries  to  1897. — Part  of  North-West 
Frontier,  16  miles  to  an  inch,  September,  1897. — Map  of  portion  of  Tibbt  explored 
by  Captain  H.  H,  P.  Deasy,  16th  Lancers,  in  1896,  8  miles  to  an  inch,  2  sheets, 
July,  1897. 

(E.  Stanford^  Agent.) 

AFBIGA. 

Kiffor  and  Nile  Begions.  Johnston. 

W.  &  A.  K.  Johnston's  Maps  to  illustrate  the  Niger  and  Upper  Nile  Questions. 
Four  maps  on  one  sheet.  W.  &  A.  K.  Johnston,  Edinburgh,  1898.  Price  2$, 
FreBenied  by  the  Publishers. 

These  maps,  and  the  accompanying  notes,  will  be  found  useful  for  reference  with 
regard  to  the  questions  at  isaue  at  the  present  time,  in  the  Niger  territory  and  the 
upper  Nile. 

Somaliland.  Ghika. 

Expedition  Ghika  au  Pays  des  Soraalis.  (Du  mois  d'Octobre  1895  jusqu'en  Mars 
1896)  fbit  d'apriis  les  releves  du  prince  De'm^tre  Ghika  par  le  Proi.  Dr.  Philippe 
Paulitschke.  Scale  1  :  1,000,000  or  157  stat.  miles  to  an  inch.  Th.  Bannwarth, 
Vienna.     With  Prince  Nicholas  Ghiika's  book,  *  Cinq  Mois  au  Pays  deg  Somalis/ 

Wiokenbnrg. 

Reiseroute  des  Grafeti  Eduard  Wickenburg  im  SomftUande  Juli  bis  Oktober  1897. 
Nach  den  Aufnahmen  den  Reisenden  bearbeitet  von  Prof.  Dr.  Philipp  Paulitschke. 
Scale  1  :  1,000,000  or  15*7  ptat.  miles  to  an  inch.  Peiermanne  Geographische 
Mftteiluvgen.  Jahrgang  1898,  Tafel  5,  Goth  a :  J,  Perthes.  Presented  by  the 
Publisher. 

AUSTBALIA. 
Westorn  Australia.  Carnegie. 

Mapsliowing  routes  of  the  Exploring  and  Prospecting  Expedition,  between  Cool- 
gardie  and  Kiinbeiley,  equipped  and  led  by  the  Hon.  David  W.  Carnegie,  1896  97. 
Scale  1 :  1,013,760  or  16  stat.  miles  to  an  inch.  Presented  by  the  Hon.  havid  W. 
Carnegie. 

The  explorations  shown  on  this  map,  being  in  a  north  and  south  direction,  are 
mainly  important  from  the  fnct  that  Mr.  Carnegie's  routes  connect  those  followed  by 
other  expeditions,  which  have  generally  been  from  east  to  west.  The  map  contains 
considerable  detail  along  the  routes  followed,  and  descriptive  notes,  together  with 
sketches  showing  the  character  of  the  country. 

GENSXAIk 

History  of  Early  Cartography.  Nordenskibld. 

A.  E.   Nordenskiold :    Periplus,  an  Essay  on  the  Early  History  of  Charts  and 

•  Sailing  Directions.     Translated  from  the  Swedish  original  by  Francis  A.  Bather. 

With  numerous  reproductions  of  uld  charts  and  maps.    Stockholm :  P.  A.  Norstedt 

and  Sons,  1897.     Price  £10. 

A  special  notice  of  this  important  atlas  will  appear  in  the  Journal. 

Admiralty  Charts.  Hydrographio  Department,  Admiralty. 

Charts  and  Plans  published  by  the  Hydrographio  Department,  Admiralty,  during 
January  and  February,  1898.  Presented  by  the  Hydrographic  Department^ 
Admiralty. 

No.  Inches. 

2548  m  =  1-1       Spain,  west  coast : — Vigo  and  Pontevedra  bays.     2j. 
1878  m  =  var.     Plans  of  anchorages  in  the  -^gean  sea:— Port  Ajano,  Sighajik 

harbour.  Port  Isene,  Port  Tigani  (reproduction).     Is.  Cd. 
1229  m  =  007    Africa,  west  coast:— Cape  Ghir  to  Garnet  head,  including  the 

Canary  islands.     2«.  6d. 
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No.  Incbcsi. 

1510  m  =  80      PlaDB  in  the  Si-kinng  or  west  river  :— Samsbui  reach,  Tak-hing, 

Wu-chau-fu.    1«.  6d, 
2l»72  m  =  1*45    Korea :— Shadwell  and  Cargodo  gulfs.     !«.  6d. 
oQ/^liu  =  r85|  Soath  Pacific: — Anchorages  on  the  north  coast  of  Tubaai  ialand. 
\m  =  3*7  /      If.  fid. 
631  8myth  channel : — Plan  added,  Bnrgoyne  bay. 

825  Andaman  islands : — Plan  add«;d.  Barren  island  anchorage. 

840  Nioobtr  islands :— Plan  added,  Laful  anchorage. 

7t)6  Ellice  islands,  south-eastern  group : — New  plan,  Nukulailai ;  Plan 

added,  Nukulailai  anchomge. 
(/.  D.  Pottery  Agent ) 

Charts  that  haye  noeiyed  Important  Correotioni. 

No.  A.  to  P.,  Index  charts  (16  sheets).  2302,  Gulf  of  Bothnia :— Tome  point  to 
TauvQ.  236^,  Germany  : —Bontuck  to  Arkona  light.  2366,  Germany: — Arkona 
to  Dieyenow  river.  1343,  France,  Wtst  coast : — Adour  river.  14&2,  Adriatic  aea : — 
Brindisi  harbour.  1315,  Bermuda:— The  Narrows.  490,  Lake  Erie,  west  end. 
2020,  Bay  of  Fundy : — Campobello  island.  21,  Magellan  strait :— Second  narrowa 
to  Cape  Pillar.  877,  Chile :— Gnia  narrows  to  Concepcion  channel.  1 28i>,  Chile : — 
Gnaytecas  islands  to  Cape  St.  Antonio.  1303,  Chile : — Approaches  to  Lota  and 
Coronel.  2323,  Mexico,  south-west  coast :— Manzunilla  bay  to  the  Gulf  of  Cali- 
fornia. 1924,  Anchorages  on  the  coast  of  Lower  California.  2348,  Alaska:— 
Sitka  harbour  and  approaches.  607,  Africa,  west  coaat:— Entrances  to  the  Salam 
and  Jumbas  rivers.  1819,  Africa,  south  coast :—  Simons  bay.  1401,  Mauritius  :— 
Grand  pott.  2284,  Plans  of  anchorages  on  the  west  coast  of  Sumatra.  934,  Eastern 
Archipelago  :— Surabaya,  Bali,  and  Snpudi  straits,  etc.  2637,  Strait  of  Makaaser, 
s  nth  part.  416,  Pali  wan  island : — Malanut  and  Nakoda.  2062,  Cochin  China  :— 
Tong-king  gulf.  2562,  China :— Chu-kiang  or  Canton  river.  2734,  China  :^Si- 
kiang  or  West  river  (sheet  2).  2735,  China;— Si-kiang  or  West  river  (sheet  3). 
1767,  China  : — Amoy  harbours  and  approaches.  1 199,  China  :— Kue-shan  islands 
to  the  Yang-tse  Kiang.  1256,  China:— Gulfs  of  Pe-chili  and  Liau-tung.  1602, 
China  :— Approaches  to  the  Yang-tse  Kiang.  2981,  Japan  :— Fur ubira  AVan  to 
Ishikari  Gawa. 
(/.  V,  Potter,  Agent.) 

Charti  Canoellsd. 

Ko.  Cancelled  by  So. 

2548  Vigo  bay.  P^x?^  ^'""^  p    .       ,     u 

**  \     Vigo  and  Pontcvedra  bays 2ol8 

1878  Port  Tigani.  j 

1673  Port  Ajano.  (New  Chart. 

1668  Sighajik  harbour.  |     Plans  of  anchorages  in  the  Mgeui^  sea  .     1878 

1629  Port  laene.  j 

1229  Santa  Cruz  to  Cape  Boja-lNew  Chart, 

dor,    including    the  Canary)     Cape    Ghir    to    Garnet  head,  including  the 

iblanda  |        Canary  iblauds 1229 

2868  Tubuai  island  anchorage.    P^  p^^fV .      ,  ^^  ^ 

**       \    Tubuai  island 2868 

(J.  D.  Potter,  Agent.) 

United  States  Charts.  U.8  Hydrographie  Ofllsa 

Pilot  Charts  for  the  North  Atlantic  Ocean  for  February  and  March,  1898,  and 
North  Pacific  Ocean  for  March,  1898.  Published  at  the  Hydrographie  Office, 
Washington,  D.C.     Presented  by  the  U.S,  Hydrographie  Office. 

PHOTOaBAPHS. 

N.B.— It  would  greatly  add  to  the  value  of  the  collection  of  Photo- 
graphs which  has  been  established  in  the  Map  Room,  if  all  the  Fellow* 
of  the  Society  who  have  taken  photographs  during  their  travels,  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged.  Should  the  donor  have  piirchased  the  photog^raphs,  i| 
will  be  useful  for  reference  if  the  name  of  the  photographer  and 
address  are  given. 
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A  JOURNEY  THROUGH  THE  TUNISIAN  SAHARA.^ 

By  Sir  HARRY  H.  JOHNSTON,  K.O.B. 

Towards  the  close  of  last  November  I  found  myself  landed  at  Humt 
Suk,  the  capital  of  the  island  of  Jerba,  with  the  intention  of  journeying 
thence  to  the  French  military  posts  in  the  Tunisian  Sahara,  and  after- 
wards visiting  the  Jerid,  or  date-producing  country,  round  the  dried-up 
salt  lakes  in  Southern  Tunis. 

The  island  of  Jerba  is  more  full  of  history  than  any  other  part  of 
the  regency  of  Tunis,  with  the  exception  of  Carthage  and  its  vicinity. 
It  is  supposed  to  have  been  the  island  of  Lotos  Eaters  of  the  Greeks ; 
ihe  Eomans  here  had  most  important  settlements,  the  existence  of  which 
is  attested  by  the  remains  of  vast  public  works.  It  was  reconquered 
from  the  Arabs  by  a  king  of  Sicily  in  the  fourteenth  century ;  again 
taken  by  a  Genoese,  who  entitled  himself  "  King  of  Gerba ; "  and  for 
a  brief  time  was  held  by  the  Spaniards  in  their  struggles  with  the 
Corsairs  in  the  sixteenth  century.  At  Humt  Suk  the  Spaniards  built 
a  most  imposing  fort,  which  stands  in  very  good  preservation  at  the 
present  day.  Here,  however,  they  sustained  a  terrible  defeat  at  the 
hands  of  the  celebrated  pirate  Dragut,  and  it  is  said  that  twenty-five 
thousand  Spaniards  lost  their  lives  on  this  occasion.  Two  large  columns 
were  built  of  their  skulls,  which  remained  in  evidence  until  1848,  when 
the  Bey  of  Tunis  acceded  to  a  petition  of  the  first  Maltese  colony  in 
Jerba,  and  consented  to  the  Spanish  skulls  being  reverently  buried  by 
the  Maltese  at  the  Christian  cemetery  at  Jerba. 

Since  the  beginning  of  this  century  the  Maltese  colony  in  Jerba  has 
been  an  important  element.  There  are,  indeed,  at  the  present  time  only 
some  ten  or  eleven  Europeans  in  the  whole  island  (which  has  a  superficies 

♦  Map,  p.  Gi)2. 
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of  about  800  square  miles)  who  are  not  of  Maltese  origin.  The  local  popu- 
lation appears  to  belong  mainly  to  the  old  Berber  stock  common  to  all  North 
Africa,  with  a  very  slight  introduction  of  Arab  blood,  and  some  European 
admixture,  arising  from  the  constant  European  descents  on  Jerba. 

The  modern  Jerbians  are  a  handsome  race,  very  well  disposed  towards 
Europeans  and  French  rule.  There  is  an  almost  entire  absence  of 
Mohammedan  fanaticism  amongst  them  as  regards  their  attitude  towards- 
Christians,  though  towards  each  other  they  show  some  religious  animosity, 
as  they  are  divided  into  at  least  five  Mohammedan  sects.  In  addition 
to  their  varied  forms  of  Mohammedanism,  they  retain  vestiges  of  older 
faiths.  In  all  but  the  most  recently  built  mosques  a  phallic  emblem  is 
placed  on  the  summit  of  the  minarets.  (I  shall  treat  of  this  subject 
later  on  in  dealing  with  the  Tunisian  Sahara.)  Again,  in  the  country 
districts  outside  the  towns,  in  almost  every  household — all  the  Jerbian» 
are  well-to-do  farmer  folk  who  live  in  substantial  farmhouses — there  is 
a  rude  shrine,  made  and  tended  by  the  women  of  the  family,  in  the 
vicinity  of  the  house  or  in  the  courtyard.  This  is  held  to  be  the 
abiding-place  of  a  protecting  house-spirit,  and  offerings  in  the  form  of 
libations  of  oil  and  wine,  or  rags  of  cloth,  are  placed  on  the  rudely  piled 
stones,  which — sometimes  smeared  with  mortar — form  a  rough  cupola 
or  dome  over  a  hollow  place.  Sometimes  the  spirit  thus  worshipped  is. 
said  to  be  that  of  a  saint  or  of  an  ancestor.  The  men  laugh  at  these 
practices,  and  dislike  to  be  questioned  about  them.  They  will  refer  to 
the  spirit  thus  worshipped  by  the  women  as  a  "  sheitan." 

Europeans  are  allowed — are  even  invited — to  enter  the  mosques  of 
Jerba.  The  inhabitants  of  this  most  fertile  island  detested  the  govern- 
ment of  the  beys  of  Tunis,  and  therefore  the  French  were  welcomed 
here  as  nowhere  else  in  Tunisia.  It  must  be  said  truthfully  that  they 
have  justified  the  expectations  of  the  inhabitants.  Not  only  have  they 
made  life  and  property  absolutely  safe  throughout  the  island,  but 
they  have  relieved  the  people  of  many  onerous  taxes,  have  made  roads 
and  wharves,  and  have  bored  several  artesian  wells.  I  believe  I  am 
correct  in  saying  that  there  is  not  a  single  French  soldier  in  the  island 
— merely  a  few  gendarmes. 

Jerba  is  very  flat,  but  nowhere  marshy.  The  highest  land  is  only 
some  hundred  feet  above  the  level  of  the  sea.  There  is  absolutely  no 
watercourse  or  running  water  (except  an  artificial  stream,  recently  made 
by  the  tremendous  volume  of  water  issuing  from  an  artesian  well). 
Yet  everywhere  water  is  near  to  the  surface,  sometimes  within  6  feet. 
Wells,  therefore,  are  abundant,  and  the  natives  of  the  island  constrnct 
underground  cisterns,  where  the  rainfall  is  stored.  In  consequence  of 
this  abundant  underground  moisture,  the  island  is  an  ideal  home  for  the 
date  palm,^  and  the  whole  island  seems  to  be  one  huge  forest  of  scattered 

*  Tho  oft-repeated  Arab  saying  is  quite  true,  that  the  date  palm  muat  have  ita  head 
in  fire  aud  its  feet  in  water. 
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palm  tre«8.  Abundant  crops  of  barley  and  many  vegetablea  are  grown 
in  and  out  of  the  date  palms,  and  olive  trees  and  fig  trees  are  nearly 
as  abundant,  though  not  so  prominently  Eoen  from  a  distance  as  the 
palm  trees. 

The  Controlenr  Civil  of  Jerba,  M.  Ballut,  drove  me  across  the  island 
from  Hnmt  Suk  to  El  Ajim  in  his  English  cart, along  a  capital  French- 


inade  road.  El  Ajim  is  a  port  on  the  shallow  Btrait  which  separates 
Jerba  from  the  mainland,*  We  arrived  at  El  Ajim  at  low  tide,  a  rare 
sight  in  the  Mediterranean  ;  but  in  the  Gulf  of  Gabes  the  tide  rises  and 
falls  about  7  feet.     Entering  a  huge  boat,  like  a  gigantic  flat-bottomed 

*  Thi*  itrait  *t  El  Ajim  is  only  a  few  miles  in  widtli :  elsewhere  it  may  bioadeii  to 
■oore  than  20  milei.  !□  the  direction  of  Qellala  the  water  ia  so  ihallov  that,  at  low 
tide  with  a  loath  wind,  men  oan  wade  aoioM  to  the  mainland. 
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oanoe,  witt  a  broad  sail,  we  sailed  southwards  to  a  point  called  Ba 
Ghara.  At  this  place  I  parted  from  my  kind  guide,  and  rode  16^  miles 
to  the  military  post  of  Mednin. 

The  extreme  south  of  Tunisia  still  remains  nnder  military  govern- 
ment, and  the  eommattdanl  tupirieur  of  Uednin  is  praoti()ally  the  governor 
of  the  Ttmision  Sahara.  At  Alednin  we  come  to  a  remarkable  type  of 
desert  town.  It  is  mainly  composed  of  "ksur,"  or  "castlea."  These 
are  continuous  buildings  made  of  mbble  and  plastered  with  mud,  of 
several  stories  in  beigbt,  and  with  vaulted  roofs.  It  was  explained  to  me 
at  leaet  five  times  how  the  vault  was  constructed  without  supports,  but 
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as  I  understand  not  very  much  Tunisian  Arabic,  I  could  not  oome  away 
with  a  clear  idea.  As  far  as  I  can  understand,  the  vaulting  is  efiected 
by  overlaying  flat  stones,  and  plastering  the  whole  outside  and  within 
with  a  singularly  tenacious  mud.  When  every  three  or  four  years  there 
is  an  unusual  downpour  of  rain,  these  mud  and  rubble  oastlea  are  apt 
to  crnmblo.  On  the  outside  of  these  extraordinary  buildings  (which 
form  continuous  streets)  aro  rude  staircuses  of  stone  jutting  out  from 
the  front  of  the  houses.  In  front  of  each  doorway,  on  each  story,  there 
id  a  rude  slab  of  stone  as  the  threshold,  and,  in  addition  to  the  frag- 
mentary staircase,  many  odd  blocks  of  stone  or  wood  project  from  the 
sitiface.  By  means  of  these  hazardous  stairs,  the  natives  will  climb  tu 
the  highest  story  most  nimbly,  like  goats.  Arrived  in  front  of  their 
doorways,  they  insert  a  huge  wooden  hey  with  iron  points  through  » 
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bole  in  the  wal),  and  turn  a  rude  look,  which  releaeea  a  bolt,  and  thns 
opens  the  door."  Formerly  the  "ksur"  were  used  as  store-houses  for 
grain  and  for  goods,  and  also  for  oocasional  habitation,  by  the  semi- 
Berber  populatioaa,  who  were  always  threatened  by  Tawarelc  invasions. 
Though  they  might  not  always  reside  in  these  towns,  hut  rather  in 
tents,  they  would  resort  to  them  on  market  days,  or  when  pursued  by 
the  enemy.  For  some  time  past,  however,  they  have  taken  to  living 
a  settled  existenoe,  and  round  and  about  a  igar  |  other  houses  have 
sprang  np  of  the  hovel  type,  with  occasionally  a  Uoorish -looking 
dwelling  for  the  sheikh,  or  headman. 


Uednin  is  rather  a  large  town  for  the  Tunisian  Sahara,  and  presents 
an  imposing  appearance  seen  from  the  French  military  camp  on  an 
opposite  ridge  of  high  ground.  In  the  foreground  there  is  a  flat 
depression  with  a  thiu  covering  of  green  grass,  out  of  which  grows  a 
clnmp  of  unusually  tall  palm  trees.  Behind  this  the  town  rises  over 
a  few  stone-strewn  fields,  sparsely  cultivated.  A  winding  road — never 
in  daylight  without  human  figures  and  laden  beasts  passing  to  and 
from  the  town — strikes  at  the  centre  of  the  serried  row  of  vaulted 
baildinge,  and  where  it  pierces  the  mass  of  houses  there  is  a  pretty 
white  mosque  with  a  green-tiled  cupola  and  a  square  white  minaret.  J 


*  For  illaetrntioiiBof  theaeexbaordiiiArycastlcsBDd  of  the  fool-loog  keys  that  open 
their  doors,  I  niast  refer  thoie  apeciaJly  interested  in  ttie  matter  to  Bome  iUostrAted 
tutioles  nbich  I  am  about  to  publisb  in  tbe  Graphic. 

t  Id  th«  aingular  this  nord  is  kiar. 

X  Id  the  larger  Ioitdb  of  tbe  Tunisiao  Sahara,  and  in  the  Jerid  conntiy,  the  minaret* 
of  tbe  mosques  are  square,  and  of  several  storiea,  aomowhnt  like  the  Giralda  of  Seville. 
In  the  Sahara  these  minarets  continue  to  be  Bormountad  bj  a  phallus. 
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Tbu  patch  of  white  stands  ont  vrith  iha  greater  contraet  bacaTiee  of 
the  uniform  red-mud  colour  of  the  rest  of  the  town.  The  hnge  Taolted 
granarieB,  of  perhapB  30  feet  in  height  (thongh  some  may  be  only 
10  feet  above  the  level  of  the  ground),  resemble  at  a  distance  a  series 
of  English  warehouses.  The  roof  of  each  building  may  be  divided  into 
five  or  six  parallel  vaults.  This  shape  of  roof  is  bo  difficult  to  explain 
in  words,  that  I  append  a  small  sketch  to  better  illustrate  my  meaning. 
From  Hednin  I  rode  32  miles  sonth-west  to  Tatawin,  or  "  Fnm 
Tatanin,"  as  it  is  sometimes  called.  We  rode  through  regular  Sahara 
country — sandy  ground,  over  which  grows  in  tufts  a  aparee  yegetation. 


with  occasional  "  weds,"  strewn  with  boaldere,  and  supporting  a  growth 
of  thorny  bushes.  A  strong  west  wind  blew  up  the  sand  into  clouds, 
and  surrounded  us  at  times  in  a  sandy  mist.  As  we  approached  Tatawin 
low  mountains  rose  before  us,  and  the  scenery  became  more  agreeable 
to  the  eye,  though  rocky  and  destitute  of  vegetation.  Ftim  Tatawin  is 
a  collection  of  white  buildings,  forming  within  a  large  square,  and 
without  a  rampart  against  an  enemy.  In  times  gone  by  it  was  the 
great  resort  of  the  Tawarek,  or  "  Touaregs,"  from  the  Sahara,  who,  if 
they  coulil  manage  to  ravish  and  plunder,  would  come  to  trade  with  the 
Axabized  Berber  inhabitants.  Since  the  murder  of  the  Marquis  de  Mor^ 
they  have  ceased  coming, 

A  litde  distance  beyond  the  native  town  (whioh  ia  little  more  than 
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a  fortified  market-place)  is  the  French  military  camp.  Below  the  market- 
place and  the  camp  (which  are  backed  by  a  range  of  hills)  is  the  Wed 
Tatawin-^a  broad,  boulder-strewn  watercourse.  In  this  watercourse 
lies  the  oasis  of  Tatawin,  just  beyond  the  French  camp,  and  where 
two  ranges  of  hills  converge  and  form  a  broad  gorge.  Found  in  the 
middle  of  such  a  waterless  desert,  this  oasis  of  palm  trees  and  other 
-vegetation  is  very  striking.  Water  is  never  wholly  absent  from  the 
Wed  Tatawin,  which  is  fed  by  springs.  At  the  time  I  was  there,  water 
was  actually  running  through  the  oasis,  which  ultimately  lost  itself 
in  the  sands  lower  down.  I  found  large  pools,  thick  with  a  bright 
green  water-weed,  and  swarming  with  frogs.     I  believe  fish  are  found 


^^^^^^^r^::^^?^^^^:^^^^>^ 


OUTUNE6  OF  MOUNTAIN   BIDOES  NOBTU   AND   SOUTH  OP  THE  8HAT8  OF  SOUTH   TUNIS. 


in  these  pools  also,  as  they  are  in  the  waters  of  the  Jerid  oasis  (where 
I  have  seen  them). 

Tatawin  was  not  only  a  Boman  station  (the  Koman  camp  was 
situated  not  far  from  where  the  French  have  established  themselves), 
but  appears  to  have  been  frequented  by  some  other  civilized  race  in 
pre-Roman  days ;  such  at  least  is  the  deduction  one  forms  after  ex- 
amining some  very  interesting  remains  recently  discovered  by  the  French 
in  the  bed  of  the  river.  These  consist  of  oblong  blocks  of  stone  carved 
with  various  designs  in  low  relief,  and  it  is  thought  that  they  may  be 
of  Punic  origin.  Pending  further  arrangements,  and  to  save  them  from 
the  risk  of  injury,  these  stones  have  been  built  into  the  wall  of  a 
small  unoccupied  house  in  the  centre  of  the  military  camp.  I  have 
copied  a  selection  of  the  designs  on  these  stones  with  the  most  scrupulous 
accuracy,  and  leave  my  readers  to  form  their  own  deductions  as  to  their 
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origin.  I  have  been  very  carefnl  in  my  reproduction  to  exaggerate  or 
explain  away  nothing.  In  addition  to  the  subjects  here  illustrated 
were  some  less  clearly  defined.  Amongst  these  I  fancied  I  could  make 
out  a  representation  of  a  man  and  an  elephant,  several  lions,  and  a  lion 
jumping  on  to  some  animal.  There  were  also  at  least  four  representa- 
tions of  a  bird,  which  I  could  only  liken  to  a  peacock.*  About  2  miles 
from  the  French  camp  are  the  ruins  of  a  Roman  tomb,  and  indiscriminate 
fragments  of  Boman  masonry. 

To  the  south-west  of  Tatawin,  the  mountains  of  the  Scthara  assume 
their  typical  form  of  a  broken-down  plateau.    Sometimes  it  would  seem 
as  though  this  eroded  plateau  consisted  of  two  different  deposits,  one 
on  the  top  of  the  other.     In  each  mountain  one  sees  first  of  all  a  flat 
wall  of  stratified  rock  (surmounted,  perhaps,  by  a  loose  soil);  then 
follows  a  smooth  slope  or  talus  of  rubble,  which  is  interrupted  halfway 
down  the  mountain-side  by  a  second  vertical  wall  of  natural  masonry — 
slabs  of  rock  lying  horizontally  one  on  the  top  of  the  other,  as  though 
placed  there  by  a  race  of  giants.     The  rock  which  composes  this  natural 
wall  is  often  of  a  fiery  red,  almost  crimson,  colour.     At  other  times  it 
is  rust-red  or  even  pink.     I  have  sent  a  specimen  of  it  to  the  Royal 
Geographical   Society  for  identification.      The  rubble  which  composes 
the  vast  slopes  of  this  worn-down  plateau  consists  of  stones  of  a  dirty 
yellowish-white  or  Naples  yellow,  in  some   parts  calcareous.     I  send 
a  specimen  of  this  also  for  identification.     In  some  of  these  mountains 
the  soil  would  appear  to  be  full  of  lime.     It  is  much  eaten  away  by 
wind  and  rain-water  into  fantastic  forms  and  caves.     All  this  part  of 
the  Sahara  undoubtedly  consists  of  a  flat  tableland  cut  up  into  blocks 
(which  continue  to  dwindle  and  crumble)  by  the  action  of  water,  and 
still    more,  in    recent  times,  by  the   strong  sand-laden  winds,  which 
triturate  and  rub  down  the  surface  of  the  rocks.      Man  has  long  in- 
habited this  inhospitable  region.     Although  it  appears  at  first  sight  the 
most  hopeless  desert,  water  is  nearly  always  to  be  obtained  by  sinking 
wells  in  the  dry  watercourses,  or  hollows  between  the  ridges  of  plateau^ 
or  even  on  the  high  plateau  itself.      And  these  table-mountains  with 
their  steep  sides  formed  natural  castles  and  strong  places,  where  man 
has  added  masonry  so  exactly  in  the  style  of  the  geological  formation 
around  him,  that  at  a  distance  it  is  impossible  to  tell  the  natural  castles 
and  walls  from  the  artificial.     The  most  singular  place  of  this  descrip- 
tion  is   the  hill  town   of  the  Beni-barka.     When  I  rode  out  to  this 
extraordinary  place  with  a  French  officer,  I  saw  a  steep-sloping  mountain 
rising  nearly  to  an  apex ;  but  the  top  of  the  pyramid,  as  it  were,  was 
cut  off,  and  its  place  taken  by  a  cap  of  masonry,  a  vertical  wall  so  lofty 
that  I  found  it  difficult  to  realize  it  was  the  work  of  man.     This  town. 


♦  It  is,  perhaps,  worth  remark  that  the  peacock  has  been  long  domesticated  ii> 
Tnniaia,  and  is  very  cheap  and  abundant  in  the  north 
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at  R  little  diatanoe,  appears  ae  difficult  of  aocesB  as  the  Matterhom  ; 
neverthelees,  the  French  military  eagineerB  have  canstructed  a  wonderful 
serpentine  road  round  and  round  the  pyramid  of  mounlain,  bo  that  you 
can  ride  up  to  the  entrance  of  the  town  on  horseback.  Here  you  die- 
monnt  at  a  narrow,  tortuoua  entrance,  with  immensely  high  red  walls 
of  many-storied  bnildings  on  either  side.  The  upper  atoriee  of  the 
houses  ocoaaionally  commnnicate  with  each  other  across  the  street  by 
palm-tmnb  bridges.  By  means  of  rough  stone  steps,  one  can  moant  to 
the  flat  roofe  of  some  of  the  hoases,  and  obtain  the  most  wonderful  views 
thence  over  the  desert. 

After  spending  a  short  time  in  the  vicinity  Of  Tatawin  (I  would 
strongly  recommend  to  the  tourist  the  fantastically  picturesque  town  of 
Getoffa),  I  rode  southwards  to  Dwirat,  perhaps  the  most  remarkable  of 


these  old  Berber  mountain  cities.  To  save  wearisome  verbal  descrip' 
tioD,  I  give  a  rough  sketch  of  this  remarkable  place.  The  crag  on 
which  it  is  situated  rises  very  abruptly  about  1500  feet  above  the  ravine, 
and  about  3000  feet  from  the  broadened  plain  below.  My  sketch,  though 
accurate  topographically,  fails  to  render  adequately  the  extraordinary 
efieot  of  this  precipitous  mass  of  mountain  and  masonry,  because  want 
of  space  prevents  my  including  the  precipitous  sides  of  the  ravine.  The 
effect  that  this  and  other  agglomerations  of  Berber  dwellings  made  on 
me  was  that  of  some  ogre's  or  giant's  castle  of  fairy  tales.  In  these 
oonstmotions  it  is  often  difficult  to  distinguish  between  nature's  masonry 
of  the  layers  of  stratified  rock  and  the  prehistoric  style  of  building  with 
enormouB  blocks  of  stone  which  is  still  to  be  found  here  and  there  in 
these  towns,  though  the  modem ,  inhabitants  build  with  rubble  and 
mnd.  The  picturesque  effect  is  enhanced  by  the  eimplioity  and  direct- 
ness of  the  colonring.  The  sky,  of  oourse,  is  almost  invariably  a  vivid 
ultramarine.  The  great  mass  of  monntun,  with  its  parasitic  towns  of 
masonry,  is  a  uniform  red-mud  colour,  which  of  course,  under  the 
setting  Ban,  becomes  vieux  rote.    Here  and  there  stands  out  a  saint's 
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tomb,  or  a  modem  m<»que  or  sheikh'e  honee,  in  vivid  blazing  white ; 
bat  ordinarily  the  colour  of  the  human  settlements  ia  so  exactly  that 
of  the  soil  that,  but  for  the  blaok  slits  of  the  doors  and  windows  wbioh 
honeycomb  tbe  mass,  you  do  not  realize  at  first  that  you  are  looking  at 
a  tovrn.  The  slender,  spindly  palm-trees  that  rise  up  from  the  ravinea 
and  valleys,  have  scalloped  trunks  of  dusty  grey,  but  their  crowns  of 
ftonds  contribute  an  agreeable  note  of  glaucous  green  to  the  bnnm 
and  blue  landscape. 

In  Dwirat  the  inhabitants  all  talk  amongst  themselves  a  Berber 
language,  which  appears  to  be  closely  related  to  the  tongue  of  the 
Tawarek  of  the  Sahara  desert.  I  append  a  short  vocabulary  of  this. 
This  is  the  first  place  one  reaches,  coming  from  the  north,  where  Berber 
is  openly  and  commonly  talked,  though,  as  I  shall  afterwards  point  out^ 
Berber  dialects  are  much  more  widely  used  in  Southern  Tunis  than  is 
commonly  imagined.     The  sheikh  of  Dwirat  told  me  that  his  town  and 


tribe  were  founded  050  years  ago  by  an  Arab,  who  came  from  the 
Tafilelt  oasis  of  Morocco,  married  a  Jerba  woman,  and  settled  in  the 
Sahara  desert  on  this  inaccesi^ible  mountain.  He  assured  me  that 
the  language  of  Tafilelt  (which,  of  course,  is  a  Berber  tongue)  was 
closely  allied  to  the  dialect  of  his  people.  On  the  other  hand,  the  words 
I  collected  from  him  showed  the  great  resemblance  which  exists  between 
the  dialect  of  Dwirat  and  the  Tawarek  language  of  the  Sahara;  and 
the  chief  himself  admitted  that  his  people  could  understand  and  make 
themselvus  understood  by  those  fierce  nomads  who  rauge  between  the 
Bouthcro  fruDtier  of  Algeria  and  Tunis  and  the  Sudan.  An  Arab  from 
Tafilelt  may  have  come  to  Dwirat  600  years  ago,  but  he  oertainly 
found  a  Berber- speaking  population  in  possession  of  the  country.  At 
Dwirat,  as  in  all  these  mountain  fortresses  in  the  Tunisian  Sahara,  it  is 
very  quaict  to  see  an  enamel led-iron  plaque  with  "  bnreaa  depoates" 
on  it,  und  below  "  boite  aux  lettres,"  and  these  announcements  on  the 
wall  of  some  rude  dwelling  like  a  robber's  den.  But,  in  the  first  place, 
the  Berber  po]>ulations  have  taken  very  kindly  to  Fremch  rule;  8e«Hidly> 
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the  Freiicli  QoTemment  has  had  the  wiedom  to  conoede  to  them  a  large 
measure  of  aelf-goverament ;  and,  thirdly,  being  a  very  eDterpriemg 
raoe  in  matters  of  oommeroe,  they  thoroughly  appreciate  the  advantages 
of  postal  Betvice,  which  they  manage  locally  themselves.  At  Dwirat 
the  same  sheikh  (a  handsome  man  of  fair,  ruddy  complexion  and  almost 
European  features)  gave  me  much  interesting  information  about  the 
Sahara  desert  and  the  Sudan.  In  common  with  many  other  natives  in 
this  part  of  Tunis,  he  evinced  a  great  interest  in  the  countries  of  the 
Niger  basin  and  Lake  Chad.  For  some  years  past  caravans  have  ceased 
to  find  their  way  into  Southern  Tunis,  owing  to  the  enmity  between  the 
French  and  the  Tawarek;  but  occasionally  an  envoy  cornea  through. 
For  instanoe,  the  sheikh  of  Dwiiat  told  me  that  a  few  months  before  a 
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Hansa  "  doctor  "  bad  come  overland  from  Sokoto  (or,  as  the  Arabs  pro- 
nounce it,  Suktu).  From  him  he  had  learned  that  the  English  were 
regarded  as  the  allies  of  Sokoto,  and  that  they  had  recently  come  into 
the  country  with  a  large  force  of  men,  and  had  fought  several  battles. 

At  Dwirat,  Shnini.and  similar  towns  in  the  vioinity,  eiista  the  same 
unrecognized  phallic  worship  that  I  have  referred  to  in  my  remarks  on 
the  island  of  Jerba ;  but  the  phallic  altars  or  temples  are  of  still  more 
marked  form,  and  are  kept  more  separate  from  the  actual  mosques.  I 
give  a  drawing  of  a  phallio  altar  on  ^e  high  mountain  ridge  behind  the 
peak  of  Dwirat.  Questioned  about  these  monuments,  which  are  not  of 
large  size  (perhaps  at  most  15  feet  high  from  the  ground),  the  people 
profess  no  knowledge  of  the  meaning  we  ascribe  to  them ;  they  simply 
Bay, "  It  was  a  custom  of  our  ancestors  to  make  monuments  of  this  kind." 
Or  sometimes  they  say  that  the  altar  marks  ihe  birthplace  of  a  saint ; 
or,  again,  they  say,  "  It  is  a  place  of  prayer."     I  was  told  that  these 
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templeB  are  generally  sought  after  the  feast  of  Ramadhan.  They  are 
usually  a  hollow  oabe  of  rough  masonry,  with  the  phallio  emblem  placed 
above  the  doorway.  TbeB«  temples  are  by  preference  plaoed  on  a  height, 
on  a  striking  peak  or  ridge. 

From  Dwirat  I  rode  over  a  bleak  moorland  of  plateau  to  another 
town  of  the  most  extraordinary  appearance,  called  Shnini.  On  tlie  way 
I  caught  a  glimpse  of  profound  gorges  in  the  mountains,  one  of  whioh 
reminded  me  of  sceneiy  I  had  seen  in  pictures  of  the  course  of  the 
Takaze  in  Abyssinia.  There  was  probably  water  in  theee  profound 
ravioes,  as  they  supported  a  fairly  luxuriant  vegetation  of  palm 
trees,  olives,  figs,  and  pistachios.  About  3  miles  from  the  town  of 
Shnini  we  entered  the  gorge  of  the  Shnini  river  or  watercourse, 
where  water  lay  here  and  there  in  bluish  pools.  The  sides  of  this 
"  wed  "  were  very  precipitous,  and  the  formation  looked  like  a  friable 


limestone,  which  the  "  wed "  in  flood  had  carved  and  scooped  in  a 
remarkable  manner,  forming  little  cavems,  holes,  and  arched  recesses. 
The  forest  of  (lalms  here  was  luxurious.  Shnini  is,  in  a  sense,  also 
built  in  terraces  on  the  sides  of  a  huge  precipitous  mountain  (by 
the  side,  rather,  of  a  canon,  which  has  been  scooped  out  of  the 
plateau  by  the  agency  of  water).  I  say  "in  a  sense,"  because,  with  the 
exception  of  a  few  houses  and  mosques,  Shnini  is  not  built  at  all ;  its 
dwellings  are  simply  excavated  chambers  in  the  rock,  famished  with 
doorways  and  windows  cut  in  the  rock  wall,  with  here  and  there, 
possibly,  a  little  maeonrj'  to  render  the  wall  of  the  dwelling  tidier  and 
more  legiilar.  The  rock  would  appear  to  be  some  soft  atone  in  con- 
sistency, and  easily  carved,  though  at  the  same  time  not  given  to 
crumbling.  The  sheikh's  house,  which  I  occupied,  was  a  most  spacious 
apartment,  excavated  in  the  mountain-side.  Its  floor  rose  in  flat 
terraces;  its  height  varied  from  20  to  10  feet,  with  inner  store-rooms 
still  further  cut  into  the  bowels  of  the  rock,  with  a  higher  floor  and 
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lower  pitch.  The  hard  rock  floor  was  like  polished  cement.  Bound 
the  walls  wooden  pegs  had  been  driven  into  the  rock  to  hang  np  a 
variety  of  articles.  The  exoaTators  had  had  the  forethought,  in  their 
carving,  to  leave  projecting  blooks  of  Btone,  and  these,  with  the  niches 
cut  into  the  sarfaoe  of  the  wall,  supplied  the  place  of  furniture — tables 
and  shelves — ivhile  the  steps  of  the  terraces  became  seats  or  tables  or 
beds.  The  floor  was  beautifully  covered  with  rich-tinted  carpets,  and 
the  interior  disjilayed,  on  the  whole,  a  well-developed  usthetio  taste. 

From  Sbnini  I  rode  northwards  to  Qhumrasen— a  "wed"  vrith 
abundant  water  derived  from  wells,  much  irrigation,  and  oonsequently 
flourishing  crops.  Flat-topped  crags  and  hiUooka  rise  above  the  water- 
course. The  most  fantastic  of  these  crags  is  surmounted  by  a  pretty 
little  white  mosque.     The  principal  settlement  of  Ghumrasen  appeared 


to  be  of  recent  date  ae  regards  its  architecture,  the  houses  being  built 
of  rubble ;  but  in  the  surrounding  villages  close  at  hand — in  fact,  visible 
from  one  point  of  view — were  curiously  illustrated  three  stages  of  early 
human  dweUiags.  In  the  sides  of  one  hillock,  halfway  up,  were  some 
remarkable  oavems  (scooped  out  by  water,  long  ages  past,  in  the 
calcareous  soil),  situated  below  a  huge  superimposed  mass  of  horizontal 
stratified  rock,  the  slopes  of  which  acted  occasionally  as  a  natural  roof 
to  the  hollow  below.  These  caves  were  being  inhabited  by  a  number 
of  nomad  Bednins.  On  another  hillside,  what  had  formerly  been  natnial 
caverns  bad  been  slightly  enlarged  in  the  interior,  and  the  sides  of 
their  openings  bad  been  filled  up  with  rude  masonry  to  restrict  the 
entrance.  This,  therefore,  was  an  adapted  cavern.  But  elsewhere  man 
had  deliberately  carved  and  excavated  the  rock  to  form  artificial  caverns 
of  rectangular  shape. 

Such  woodwork  as  is  absolutely  necessary  to   the  inhabitants  of 
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this  part  of  Tonis,  is  derived  from  rongh-hewii  planka  of  the  date  palm 
tmnk  or  sectione  of  the  same,  bo  the  whole  trunk  may  be  tued  for 
colnmna  or  beams.  The  trunk  of  the  date  palm  here  and  in  the  Jerid 
is  also  split  into  two,  hollowed  oat,  and  used  as  condnita  for  water. 
The  gnarled  branches  and  trunk  of  the  olive  tree  also  famish  materials 
for  rude  implements  of  agrionlture,  such  as  ploughs.  Doors  are  made 
of  palm-trnnks,  adzed  to  a  flat  sarfooe,  or  else  split  off  hy  wedges, 
lliey  have  no  idea  of  sawing  planks,  though  they  much  appreciate 
suoh  fragments  of  deal  timber  as  come  to  them  in  the  shape  of  boxes. 
All  over  this  district  the  cutting  out  of  huge  round  stones  for  pressing 
olive  oil  is  a  regular  industry,  the  stone  of  this  district  and  the 
adjoining  parts  of  Tripoli  lending  itself  to  the  purpose.  These  enor- 
mous circular  stones — often  nearly  3  feet  in  diameter — are  pierced 
with  round  holes  for  the  reception  of  the  wooden  turning-handle.     In 


;e(?J. 


addition  to  those  stones  that  are  made  to-day,  large  numbers  of  others, 
identical  in  size  and  shape,  are  found  on  almost  every  site  of  former 
Roman  or  Berber  settlements  in  the  northern  Sahara. 

From  Ghumrasen  I  rode  to  Howaya,  another  Berber  market  town, 
but  one  in  which  there  were  few  dwelling-houses,  the  buildings  being 
mainly  com  stores,  or  "  katir,"  similar  to  those  I  have  described  at 
Uednin.  On  the  journey  to  Howaya,  however,  most  of  the  hillsides 
were  honeycombed  with  excavated  houses,  like  those  at  Shnini,  the 
existence  of  which  at  a  distance  was  only  indicated  by  the  blaok  slits 
of  the  doorways.  The  bare  brown  ridges  of  rocky  mountain,  thos 
punctured  with  the  minute  doorways  of  these  human  burrowings,  has 
the  appearance  of  a  moth-eaten  garment. 

For  Dwirat  northwards  I  had  been  travelling  over  a  great  plateau, 
broken  by  wat«rcomsas  and  water-hewn  valleys.  This  was  gradually 
rising  in  average  altitude  as  I  journeyed  northwards,  while,  Irom  being 
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nearer  to  the  zooe  of  regular  rainfall,  the  ground  was  less  denuded  of 
T^etation.  So,  after  leaving  Howaya,  the  general  level  of  the  ground 
rose  still  more  markedly,  and  the  vegetation  inoreased  until  the  country 
was  entirely  covered  wilh  short  grass  and  shrubs  and  herbs.  Around 
me  was  a  panorama  of  gentle  undulations,  rising  here  and  there  into 
downs  and  rounded  mountain-tops.  The  bare  flat  ridges  of  the  Sahara 
mountains  had  quite  disappeared,  giving  way  to  soenery  resembling 
parts  of  Scotland.  Thongh  in  a  certain  sense  beautifttl  with  the 
rounded  outlines  of  swelling  downs  the  varied  tints  of  green  vegeta- 
tion, and  the  flying  cloud  shadows  which  threw  purple  patches  over 
the  green,  the  landscape  appeared  to  me  peculiarly  desolate  The 
eye  ranged  over  an  immense  tract  of  country  without  the  slightest 
sign  of  human  habitation.  I  subsequently  learnt  that  I  had  passed 
within  a  few  miles  of  a  village  of  troglodytes  whose  dwellings  were  as 
usual  ioside  the  earth,  and  only  marked 
by  a  doorway ;  but  I  saw  nothing  of 
man  for  a  ride  of  some  twelve  hours 
during  which  all  traces  of  the  route  dia 
appeared,  and  we  lost  ourselves  in  the 
immensity  of  the  rolling  downs  of  Ma 
tmata,"  and  in  addition  were  drenched 
to  the  skin  with  a  torrential  downpour 
of  rain.  To  the  south  of  this  district,  it  was  said  that  rain  had  not 
fallen  to  an  appreciable  extent  for  four  years.  This  plateau  must  either 
be  more  favoured  in  regard  to  rainfall,  or  else  the  mists  coming  up  from 
the  not  far  distant  Mediterranean  lie  on  the  downs  and  refresh  the 
abundant  vegetation,  bo  abundant  in  parts  as  to  be  a  serious  difficulty 
to  our  progress.  At  last  we  struok  a  tiny  track  which  led  us  by  degrees 
into  a  romantio  stream  valley,  having  in  it  trees  of  several  kinds,  and 
lower  down  clumps  of  dat«  palma.  The  crags  which  rose  above  the 
wateroouTse  were  crowned  with  rains  of  old  Berber  oaatles,  and  the 
remains  of  numerous  dams  in  the  main  watercourse  and  the  tributary 
rnnnels  testified  to  former  settlement  and  cultivation. 

But  beyond  a  camp  of  Bednins  we  saw  no  inhabitants.  An  Arab 
from  this  encampment  very  civilly  put  us  on  the  road  towards  civili- 
Eation.  It  led  ns  down  the  watercourse  we  had  struck  in  its  infancy. 
At  last  this  debouched  on  to  the  great  plain  of  30  miles  broad  which 
stietohes  between  the  Malmata  plateau  and  the  sea-coast.  The  scenery 
in  the  foothills  on  the  eastern  versant  of  this  Matmata  plateau  reminded 
me  most  strongly  of  parts  of  East  Central  Africa — the  red  soil,  the  dry 
wttteroourae  filled  with  abundant  regetatioD,  the  acacia  trees  loaded 
with  blossom,  scattered  date  palms  growing  like  the  wild  date  palms  of 
tropical  Africa ;  the  extraordinary  solitude  and  the  abeenoe  of  inhabitants 

*  Ab  the  country  is  called. 
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recalled  similar  landscapes  in  the  Kilimanjaro  district,  and  to  the 
north  and  east  of  Lake  Njasa.  Of  course,  there  was  a  very  little 
real  resemblance  in  the  vegetation,  which  rather  belonged  to  the 
Mediterranean  types.  The  unreasonable  zigzags  of  the  paths  were 
quite  African  in  character,  and  after  having  laboriously  descended  into 
the  plains  we  had  again  to  scale  the  plateau,  the  ascent  in  some  places 
being  so  difficult  that  our  horses  could  scarcely  clamber  up.  Late  that 
night  we  arrived  at  a  little  village  called  Tujan,  nestled  on  a  ledge 
halfway  up  the  precipitous  sides  of  this  now  lofty  plateau  of  Matmata. 
When  we  finally  arrived  at  this  welcome  refuge  we  had  been  nearly 
twenty-four  hours  on  horseback,  without  rest  and  without  food,  for  our 
luggage  and  our  other  attendants  had  continued  along  the  route  which 
we  had  lost  in  the  early  morning.  The  **  we "  means  my  janissary, 
myself,  and  one  native  cavalryman. 

I  should  like  to  say  a  few  words  about  this  little  village  of  TujaQ, 
as  illustrating  the  results  of  the  French  occupation  of  Tonifl.  Its 
inhabitants,  in  common  with  all  this  mountain  district,  utterly  defied 
the  rule  of  the  Tunisian  beys,  whose  soldiers  and  officials  probably 
never  penetrated  into  the  Matmata  plateau.  It  is  doubtful,  indeed, 
whether  this  part  of  Tunis  had  ever  been  explored  by  Europeans 
prior  to  the  arrival  of  the  French,  and  any  stranger  arriving  with  a 
weak  escort  would  almost  certainly  have  been  plundered,  and  perhaps 
massacred.  Yet  a  few  years  pass,  and  without  any  warlike  operations 
— at  Tujan,  at  any  rate — the  country  is  entirely  subdued  by  the  presence 
of  a  few  French  soldiers  in  the  plain  as  upholders  of  law  and  order  (it 
must  also  be  remembered  that  these  military  posts  are  mainly  composed 
of  locally  recruited  native  soldiery) ;  the  Matmata  plateau  be^mes 
almost  as  safe  to  travel  in  as  France  itself.  For  the  attempt  is  made 
to  appeal  to  the  inherent  reasonableness  of  the  commerce-loving  Berber 
race.  A  post-office  under  native  management  is  established  in  every 
town  and  hamlet,  and  its  **  boite  aux  lettres  "  is  the  outward  and  visible 
sign  of  the  stamp  of  civilization,  a  kind  of  fetish  which  appeals  to  the 
native  pride.  Eespect  for  wandering  strangers  is  impressed  on  the 
people,  and  the  headman  of  every  village  and  town  (except  where 
the  French  have  themselves  built  such  houses)  is  enjoined  to  build  and 
maintain  a  rest-house,  or  **  guest-house,"  for  passing  travellers.  I  arrived 
at  this  kind  little  village  of  Tajan  at  midnight.  No  word  or  notice 
had  reached  the  surprised  people  of  my  coming.  We  had,  indeed,  to 
ride  into  the  sleeping  village  with  the  risk  of  being  atteu)ked  by  the 
very  zealous  Arab  dogs,  and  shout  and  knock  at  the  doors  of  houses  to 
rouse  some  one.  The  sheikh  of  the  village  soon  made  his  appearance, 
and  at  once  showed  us  the  way  to  the  guest-house,  a  poor  little  structure 
in  rude  masonry  not  yet  completed,  and  with  the  wind  whistling  through 
the  chinks  between  the  stones.  But  already  the  house  had  been  fur- 
nished with  some  preposterous  Arab  imitations  of  European  furniture. 
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which  reminded  me  of  the  thoughtlessly  disproportionate  tables  and 
chairs  with  which  we  famished  onr  dolls'  houses  as  children.  The  chairs 
in  this  case  were  small  and  squat ;  but  the  table  was  of  such  a  height  that 
it  seemed  to  reach  nearly  to  the  ceiling,  and  I  could  never  have  lived 
up  to  it.  Seeing  I  was  quite  worn  out  with  fatigue,  the  chief  brought 
a  pile  of  carpets,  which  he  folded  to  increase  their  thickness,  and  laid 
them  on  the  mud  floor,  thus  forming  an  extemporized  bed,  on  which  I 
laid  myself  gladly,  and  slept  whilst  supper  was  being  prepared.  It 
made  its  appearance  at  two  o'clock  in  the  morning,  and  consisted  of 
hiskus,*  a  plate  of  dates,  and,  what  I  most  enjoyed,  a  basket  fall  of 
dried  figs ;  the  whole  being  wound  up  with  cups  of  coflfee.  The  next 
morning  we  started  at  daybreak,  being  provided  with  a  guide.  There 
was  nothing  to  pay  for  the  liospitalitj,  and  it  was  with  difficulty  that 
I  pressed  a  small  present  on  the  acceptance  of  the  chief,  whose  only 
request  was  that  I  should  not  complain  of  the  nicagreness  of  his 
hospitality. 

After  half  an  hour's  arduous  mountain-climbing,  I  reached  the 
French  post  of  Matmata  Eabira,  where  there  is  a  French  officer  of  the 
Intelligence  Department,  who  has  under  his  orders  a  few  native 
soldiery.  Matmata  a  year  ago  had  been  the  scene  of  a  slight  outbreak 
occasioned  by  the  opposition  of  the  natives  to  the  new  system  of 
enforced  military  service.  There  were  other  grievances,  however,  more 
vivid,  due  to  the  maladministration  of  some  native  Tunisian  employes, 
who  unhappily  cannot  divest  themselves  of  that  Oriental  tendency  to 
plunder  when  placed  in  positions  of  authority  over  their  fellow-men. 
But  a  new  kaid,  or  native  governor,  had  been  appointed,  and  the  district 
was  now  absolutely  peaceful.  At  Matmata  Kabira  the  plateau  probably 
touches  an  altitude  of  4000  to  5000  feet  above  the  level  of  the  bea.  The 
plateau  is  carved  here  into  ridges  and  downs.  On  one  of  the  highest 
points  of  elevation,  from  which  a  magnificent  view  is  obtained  for  40  miles 
over  the  eastern  plain,  the  French  have  built  a  fort  and  pretty  houses 
for  the  European  officer  and  his  subordinate^.  After  the  savage  desola- 
tion of  the  scenery  southwards,  it  was  a  great  surprise  to  find  myself 
situated  in  a  charmingly  furnished  dwelling  at  a  most  delicious  break- 
fast, with  a  bright  French  lady  as  hostess  talking  to  me  alternately  in 
English  and  French.  It  was  extremely  cold  here  at  this  time  of  the 
year,  and  a  roaring  fire  was  burning  in  the  tiled  grate.  From  the 
windows  one  had  a  view  of  yellow  and  blue  immensity,  as  one  might 
have  had  from  the  car  of  a  balloon — the  yellow  being  the  sunlit  plain, 
4000  feet  below  the  crag  on  which  the  house  was  built ;  and  the  blue, 
the  hazy  Mediterranean  and  the  sky. 

In  the  towns  and  villages  of  Matmata  proper  I  met  with  another 


*  Cnuhcd  com  cooked  in  the  feteam  of  meat  and  richly  flavoured ;  served  with 
meat  and  vegetables. 
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type  of  troglodyte  dwelling — the  moat  recent  and  tke  most  developed  of 
all.  It  will  be  remembered  that  I  have  already  described  other  stagM 
still  existing  in  this  country.  First  the  natural  cave,  pure  and  simple; 
thea  the  cave  improved,  with  iti  entranea  restricted  by  heaps  of  stones ; 
next,  the  rook  chamber,  which  man  has  deliberately  excavated  in  the 
vertical  mountain-aide.  Bat  amongst  the  Matmata  the  fonrth  type  of 
dwelling  is  the  most  elaborate  of  all.  Bere  the  people  select  in  the 
mountain-eide  a  flat  piece  of  level  ground.  They  commence  by  digging 
a  great  pit,  which  they  finally  shape  into  a  reotangnlar  well,  nsnally 
square,  and  from  20  to  30  feet  deep,  with  vertical  sides.  A  little 
distance  off  they  make  a  sloping  tannel,  which  leads  by  a  very  gradnal 
descent  from  the  upper  surface  of  Uie  ground  to  the  floor  of  this  well 
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l>elow.  This  tunnel  is  made  sufficiently  high  and  broad  for  the  passage 
of  camels.  The  central  court  of  the  dwelling,  therefore,  is  reached  from 
above  ground  by  this  long-desoending  passage,  though  it  may  also  oom- 
mtinicat«  directly  with  the  upper  surface  by  a  long  ladder  or  stone  steps. 
From  the  central  court  other  chambers  and  stables  fur  the  beasts  an 
further  excavated  into  the  bowels  of  the  earth.  Daring  the  vety  cold 
winter  weather  in  which  I  visited  these  underground  houses,  I  found 
them  so  warm  and  dry  that  I  thought  they  were  artificially  heated  by 
braziers,  and  was  surprised  to  find  that  there  was  no  artificial  warmth 
at  all — merely  that  the  temperature  of  the  underground  rooms  remained 
pretty  equable  all  the  year  round,  being  very  cool  in  summer  and  very 
warm  in  winter.  The  soil  which  permits  this  easy  exoavatitm,  andyei 
retains  a  marble-like  consislenoy  and  does  not  crumble,  mast  be  of  a 
peculiar  composition.  I  was  informed  by  a  French  officer  that  it  was  a 
mixture  of  clay  and  gypsum.     This  final  development  of  troglodyte 
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arohiteotore  ia  said  to  date  only  from  about  200  years  ago.  On  all  the 
craga  and  ridges  round  about  Matmata  are  traces  of  abandoned  dweUinge 
of  the  older  type  excavated  in  the  vertical  hillstdes;  and  again,  far 
older  than  these,  vestiges  of  castles  built  of  large  stones  lingered  on 
certain  prominent  heights.  Amongst  the  Matmata  I  noticed  no  trace  of 
phallic  temples,  so  prominent  to  the  south  and  east.  The  people  here 
are  s&id  to  still  retain  the  use  of  a  Berber  dialect,  though  its  existence 
is  not  so  obvious  as  at  Dwirat  and  Shnini,  where  it  is  the  common 
tongue  of  the  people. 

Before  quitting  the  Matmata  country  and  descending  into  the  plain 
(in  my  recapitulation  of  my  journey),  I  might  pass  in  review  the  leading 
physical  characteristics  of  this  interesting  region. 


1T0>IEN(?)a>(D  childre»(?)u 


Sonth  of  the  district  of  Gabes,  at  avaryingdistance  of  20  to  40  miles 
from  the  shores  of  the  Mediterranean,  stretcher  a  block  of  tableland 
south  and  sou  I  h -east  wa  ids  tu  the  Tripolitan  frontier,  where  it  seemingly 
joins  the  tableland  of  the  Nefus.  South  of  D*irat,  however,  there  is  a 
break  and  a  lowering  of  the  general  level,  so  that  the  Matmata  plateau 
may  be  said  to  end  southtvards  about  here.  This  plateau,  of  course,  is 
out  up,  especially  to  the  east  and  west,  by  deep  gorges  and  valleys  carved 
out  of  the  friable  soil  by  the  action  of  r<iin-water,  at  a  time  probably 
when  the  rainfall  was  far  larger  than  at  the  piesent  day.  In  the  ceotral 
portion,  however,  the  plateau  retains  a  greater  uniformity  of  surface, 
and  there  ia  an  extent  of  about  50  miles  lung  and  30  milen  broad,  where 
the  eye  ranges  over  rounded  undulations  of  tableland  of  an  average 
height  of  3oOO  feet.    In  some  parts,  especially  to  the  north  and  taat,  the 
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heights  attained  by  the  ridges  and  crags  probably  exceed  4000  feet. 
I  am  following  approximately  the  heights  computed  by  the  French 
surveyors,  but  this  region  is  as  yet  imperfectly  mapped,  and  I  should 
not  be  surprised  to  hear  that  recent  investigation  has  established  one  or 
two  points  of  the  Matmata  plateau  at  an  altitude  exceeding  4000  feet 
The  southern  part  of  the  plateau  about  Dwirat  and  Tatawin  is  much 
broken  up,  and  is  of  a  very  "  desert "  character,  vegetation  being  almost 
entirely  absent  on  the  mountains;    but  to  the  north,  as  the  average 
altitude  of  the  plateau  increases,  the  ground  becomes  more  and  more 
covered  with  grass,  herbs,  and  shrubs,  until  about  the  Matmata  district 
proper  it  presents  the  appearance  of  a  country  well  clothed  with  vegeta- 
tion.    Varieties  of  plants  are  not  numerous.     They  consist  chiefly  of  a 
strong-smelling  shrub,  with  its  leaves  reduced  to  fleshy  scales,  resembling 
in  growth  a  thuja,  but  with  minute  four-petalled  yellow  flowers  at  the 
termination  of  the  stalks ;  *  a  wispy  thing  with  broom,  with  no  leaves 
and  no  flowers  to  define  it  by  at  this  time  of  year ;  a  leafless  composite 
with  white  flowers  like  the  wild  carrot ;  t  a  glaucous  giey  bush  with 
flowers  like  the  camomile ;  artemiaia  ;  a  bush  with  green  flowers  like  the 
privet,  but  thorns  and  leaves  in  growth  like  a  hawthorn ;  the  rosemary, 
covered  at  this  season  with  its  pretty  mauve-blue  flowers;   a  coarse 
grass,  growing  in  tassocks,  and  with  a  flower  like  a  diminutive  pampas 
grass ;  and  the  halfa  or  esparto  grass.     This  latter  is  only  found  on  the 
heights.     The  firat  three  flowers  mentioned  are  met  with  on  the  desert 
plains ;  the  tamarisk  grows  near  most  watercourses,  or  wherever  there 
is  moisture  in  the  soil ;  and  on  the  highest  parts  of  the  Matmata  platean 
I  noticed  a  conifer,  which  was  apparently  a  species  of  juniper.    I  nowhere 
noticed  the  oleander,  nor  did  I  see  a  single  specimen  of  the  Aleppo  pine, 
or  any  other  conifer  except  those  growing  like  the  juniper.     The  Aleppo 
pine  X  and  the  oleander  did  not  seem  to  grow  in  Tunisia  south  of  34°  30' 
of  altitude.     In  the  river  valleys  of  the  Matuiata  plateau  I  noticed  an 
occasional  fig  tree  grows  abundantly,   though   it  is   probably  always 
cultivated  or  run  wild.     Olive  trees  were  abundant  wherever  there  was 
a  slight  moisture,  but  they  seemed  to  be  the  cultivated  kind.     I  think 
the  wild  olive  does  not  reach  so  far  south.     As  legards  animal  life,  it  is 
singularly  scanty.     The   lion   has    long   been    extinct ;    the   leopard 
probably  exists  no  longer ;  the  striped  hyena  and  the  ordinary  North 
African  jackal  are  fairly  abundant.     I  heard  of  no  lynx  or  ichneumon, 
nor  did  I  anywhere  hear  of  the  Barbary  ape.§     Jerboas  abound.     In 
the  sandy  desert  to  the  south  and  west  the  addax  antelope  still  lingers. 
The  people  of  Dwirat  and  Shnini  frequently  make  expeditions  into  the 
desert  and  hunt  this  animal,  and  a  considerable  trade  is  carried  on  with 


*  Thymetasa  hirstUa  (they  tell  me  at  Kew). 

t  Deverra  scoparia. 

X  Pinus  halepemis. 

§  Which  HeemiDgly  is  entirely  absent  from  Tunisia  and  the  Ttipolitaine  and  Egjpt. 
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the  French  officials  and  traders  in  its  horns,  which  find  their  way  noith- 
warda  to  be  sold  as  trophies  to  tourists.  I  was  nowhere  able  to  hear  of 
the  BO-oalled  Tanieian  hartebeest,  and  a  German  naturalist  who  had 
travelled  in  these  parte,  told  me  that  the  hartebeest  is  almost,  if  not 
qnite,  extinct  in  Tunis,  and  is  only  now  fonnd  in  Algeria  and  Tripoli  ; 
in  the  latter  country  it  is  still  abnndant.  The  hartebeest,  he  informed 
me,  prefen  slightly  wooded  hill  conntiy,  while  the  addax,  like  all 
oryxes,  trequentB  the  sandy  desert.  The  audad,  or  wild  sheep  (hers 
actnally  known  by  that  name^),  I  did  not  hear  of  in  the  Matmata 
country,  thoagh  it  is  still  fairly  abnndant  further  north,  between  Gabee 
and  G^fsa,  on  the  Algerian  frontier,  and  in  the  hills  of  the  Jerid.  As 
regards  birds,  they  were  nearly  as  aoarce  as  mammals,  bat  more 
prominent  in  appearance.     The  Berber  settlements  were  frequented  by 


a  oharming  species  of  chat — the  black  ohat  (Saxicola  leucura).  This  is 
rather  a  large  bird  for  its  kind — almost  the  size  of  a  song- thrush— qnite 
black  except  for  its  large  tail,  which  is  snowy  white,  and  which  it 
delights  to  spread  ont  like  a  fan.  The  black  ohat  is  desoiibed  In  natural 
histories  as  being  a  very  shy  and  retiring  bird.  In  the  Sahara,  oariously 
enough,  it  is  seldom  seen  away  from  human  settlements,  where  it  is  as 
tame  and  as  much  at  home  as  any  sparrow.  So  tame  are  they,  that  I 
was  enabled  to  make  some  drawings  of  them  in  their  pretty  postures 
only  2  or  3  feet  away  from  them.  The  grifibn  Tulture,  the  common 
kite,  and  various  falcons  are  seen  from  time  to  time ;  there  are  bnstards 
and  coursers.  The  comoionest  bird  of  all  is  the  crested  lark,  and  the 
most  rapacious  the  carrion  crow.    The  ostrich  now  is  never  heard  of. 


•  Or  more  oorteotly  by  the  name  of  "  ud&d." 
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though  within  the  memory  of  men  still  living  it  was  commonly  met 
with.  The  French  officers  told  me  that  snakes  are  numerous,  and 
amongst  them  is  found  the  Egyptian  cobra. 

As  regards  the  human  inhabitants,  they  are,  linguistically,  em- 
phatically Berber ;  but  the  physical  type  is  not  uniform.  There  are  a 
great  many  negroes  amongst  them  from  the  Sudan,  slaves  and  the 
descendants  of  slaves.  There  has  evidently  been  some  negro  inter- 
mixture. As  a  rule,  the  people  are  handsome  and  of  good  stature ;  some 
of  the  men  are  strikingly  good-looking,  with  clear  complexions.  I  saw 
nowhere  any  trace  of  the  so-called  blond  Berbers.  I  think  a  great  deal 
of  exaggeration  has  of  late  been  bestowed  on  the  fact  that  there  are  in 
the  mountains  of  Algeria  people  of  Berber  stock  who  have  red  moustaches 
and  brownish-black  hair,  together  with  grey  eyes.  From  this  fact 
certain  anthropologists  have  started  the  idea  that  the  blond  races  of 
Europe  originated  in  North  Africa.  With  the  evidence  at  present 
before  us,  and  seeing  that  the  blond  races  with  flaxen  hair  and  blue  eyes 
predominate  in  the  north,  north-east,  and  east  of  Europe,  I  think  it  far 
more  likely  that  they  had  their  origin  in  the  adjoining  countries  of 
Eastern  Europe.  The  presence  of  red  hair  (red  moustaches  and  beards 
are  commoner  than  red  hair  of  the  head)  among  some  tribes  in  the 
mountains  of  Algeria  may  be  much  more  easily  explained  by  inter- 
mixture of  the  old  Berber  stock  with  European  blood — perhaps  with 
European  immigrants  who  had  taken  refuge  in  the  mountains^-or  by  an 
independent  outbreak,  so  to  speak,  of  red  hair  and  grey  eyes,  which  I 
believe  occasionally  occurs  quite  independently  in  various  races,  either 
as  the  sport  of  nature,  or  as  a  reversion  to  some  red-haired  species  among 
the  human  progenitors.  There  have  been  countless  invasions  of  North 
Africa  from  Europe,  from  prehistoric  times  down  to  the  present  day. 
There  have  equally  been  invasions  of  Europe  by  the  North  African 
races,  which  have  far  more  profoundly  affected  existing  European 
populations  than  the  counter-invasions  of  Europeans  have  influenced 
the  existing  races  of  North  Africa.  If  I  may  seem  to  speak  with  some 
dogmatism  on  this  subject,  I  should  like  to  state  in  extenuation  that  the 
journey  I  am  now  describing  is  not  the  first  I  have  made  in  North 
Africa.  I  am  fairly  well  acquainted  with  the  whole  of  Tunisia,  and 
with  some  parts  of  Algeria.  As  to  the  origin  of  the  dark-haired 
Berber  races,  I  still  hold  to  the  opinions  expressed  by  me  in  my  *  Life 
of  Livingstone  and  the  Exploration  of  Central  Africa,*  where  I  gave  a 
synopsis  of  the  Berber  origin  and  the  relationships  of  the  African  races. 
I  believe  the  Berbers,  in  common  with  all  other  Hamite  peoples,  and 
with  the  Arabs  and  some  other  Semites,  have  sprung  originally  from  a 
Negritic  stock. 

After  leaving  the  Matmata  plateau,  I  descended  into  the  country  of 
the  Jerid,  and  stopped  at  El  Hamma,  a  congeries  of  villages  in  a  fine 
oasis  of  palms,  not  far  from  the  shores  of  the  Shat-el-Fejej.     In  this 
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district  there  ore  many  towna  and  villages  called  £1  Hamma.  This 
18  an  Arab  word  (Beemingly)  meaning  "heat,"  "fever."  It  always 
iDdicates  the  preaenoe  of  hot  springs.  The  whole  of  the  Jerid  country, 
from  near  Gabes  on  the  east  to  beyond  the  Algerian  frontier  on  the 
west,  and  from  the  southern  Hhoree  of  this  dried-up  salt  lake  on  the 
south  to  the  district  of  Gafsa  on  the  north,  is  permeated  with  hot 
springe  welling  up  from  the  sand  or  the  sandstoDe  formation.*  The 
water  is  sometimes  medicinal  in  oharaoter,  being  impregnated  with 
various  salts ;  aometimes  it  is  quite  fresh  and  potable.  Its  tamperatare 
varies  from  near  boiling-point  to  tepid.  The  water  is  invariably 
pellucid,  but  sometimes  has  a  faint  bluish  tint  which  is  indescribably 
beantifal  where  the  water  lies  in  deep  cisterns.  The  Bomans  were 
quick  to  appreciate  the  valne  of  this  gift  of  nature,  and  the  whole  of 


the  Jend  abounds  with  remains  of  their  settlements  Almost  every 
important  apnng  has  relics  of  Boman  hatha  At  some  places,  aa  at  the 
El  Hamma,  near  Gabea  and  especially  at  Gafsa,  the  Boman  baths  are 
used  to  this  day  by  the  natives,  though  m  a  state  of  cooeiderable 
disrepair.  The  French  have  had  the  good  taste  to  leave  almost  un- 
touched (except  as  regards  protection  from  further  min)  these  interest- 
ing monnmenta ;  but  where  the  spring  is  sufficiently  important,  as  at 
El  Hamma,  they  have  built  in  a  separate  place  modern  bath-houses  for 
both  Europeans  and  Arabs,  and  often  for  men  and  women  of  both  raoes. 
The  baths  of  El  Hamma  ore  said  to  be  marvelloua  as  the  cure  of 
rheumatism  and  similar  ailments.     It  ia  not  advisable  to  stop  in  more 

*  I  forward  with  thii  paper  too  ■pecimuaa  of  rock  taken  from  Iho  geok^cal 
formation  where  these  sprinjci  abouoil.  Some  expert  mny  be  sble  to  nipply  the 
Society  with  a  proper  definition  of  ili  chontoter.  In  a.  vague  way  I  term  it  "  saud- 
•tone,"  became  it  ii  very  friable,  end  the  action  of  the  wind  breaks  it  into  land. 
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than  five  minutes.  One  feels  parboiled,  and  leaves  the  bath  with  the 
sensation  of  having  had  a  vast  mustard  plaster  applied  all  over  one's 
body,  and  a  face  in  hue  as  the  boiled  lobster.  Very  often  perfectly  salt 
and  perfectly  fresh  springs  will  rise  within  a  few  feet  of  one  another. 
At  Tiizer,  which  I  afterwards  visited,  there  are  salt  rivers  and  fresh 
rivers,  with  the  result  that  the  natives  end  by  drinking  a  kind  of 
amalgam  of  the  two.  All  these  streams,  after  being  utilized  for  baths, 
are  dispersed  in  natural  and  artificial  channels  through  magnificent 
oases  of  verdure — a  veritable  garden  of  the  Hesperides.  So  well  utilized 
is  the  water  that  but  little  of  it  reaches  its  original  destination — the 
shat,  or  dried-up  salt  lake.  The  country  around  these  shats  *  is  of  such 
desert  aridity  that  the  dense  forest-s  of  date  palms  which  mark  the 
sites  of  each  oasis  are  enhanced  in  their  effect  of  shade  and  verdure. 
All  the  Jerid  is  a  most  picturesque  country  from  the  artist's  point  of 
view.  The  bare  mountains  of  fawn-coloured  sandstone  assume  at  sun- 
rise and  sunset  the  most  lovely  rose  tints  I  have  ever  seen.  Some  of 
the  hills  which  are  calcareous  and  whitish  rival  at  these  times  the 
sunset  glow  on  snow-fields.  The  arid  nature  of  the  soil  is  rather 
agreeable  to  the  eye  from  its  luonotonously  warm  tint  as  contrasted 
with  the  glowing  blue  of  the  sky  and  the  varied  greens  of  the  oases. 
The  outlines  of  the  mountain  ranges  are  remarkable,  and  are  best 
illustrated  by  the  accompanying  sketch,  which  is  no  exaggeration  of 
the  strange  regularity  of  these  serrated  ridges  or  of  their  curious 
crumplings.  The  rainfall  in  the  Jerid  is  very  slight,  except  in  the 
vicinity  of  the  coast;  yet  these  inexhaustible  springs  in  some  places 
maintain  ever-flowing  rivers,  as,  for  example,  the  river  of  Gabes,  the 
river  of  Eebili,  the  many  streams  at  Tuzer  and  Nefta. 

The  ancient  Eoman-Berber  town  of  Gafsa  is  situated  on  a  broad 
river-bed,  which  is  seldom  without  a  thin  running  stream,  though  this 
river  is  of  considerable  length,  and  starts  in  the  mountains  on  the 
borders  of  Algeria.  The  shats,  or  salt  lakes,  of  the  south  of  Tunis  are 
rather  a  disappointment  to  the  traveller.  On  the  map  they  promise  so 
much  in  the  way  of  expanse  of  water,  and  in  reality  all  one  sees  is  a 
flat  plain  of  hardened  mud,  with  a  few  streaks  and  pools  of  stagnant 
water  and  stretches  of  white  salt  incrustation.  It  is  probable  that 
these  shats  were  at  one  time  connected  with  the  sea  near  Grabes.  Some 
portions  of  their  bottoms  are  said  to  be  below  the  level  of  the  Mediter- 
ranean, though  not  to  the  extent  originally  stated  by  those  engineers 
who  talked  of  letting  the  sea  into  the  south  of  Algeria.  Apart  from 
the  diminished  rainfall,  man  has  been  the  principal  agent  for  the  last 
few  centuries  in  the  drying- up  of  these  salt  lakes  by  intercepting  the 

♦  **8hat"  (pronounced  like  the  English  word  "shut")  is  the  correot  spelling;  not 
**  ttchott,"  whirli  our  goograi>her8  so  love,  following  blindly  the  French  spelling.  Skai 
is  an  Arab  word  meaning  ♦*lakc,"  "sea."  Compare  " Shat-al-Arab,"  the  joint 
IDuphrates-Tigris  estuary. 
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water  of  the  Junimierable  hot  springs,  fttid  spreadiog  it  oat  in  suoh 
elaborate  irrigatiou  of  the  desert  that  very  little  of  it  reaohes  the  lake 
shores.  The  heavy  showers  which  oocasiooslly  fall  in  the  late  auttimn 
make  these  sbats  too  muddy  to  bo  passed  by  man  or  beast ;  otherwise, 
ia  the  dry  eeason  of  the  year,  they  are  traversed  as  one  might  traveise 
a  slightly  marshy  plain.  Their  ajipearance  from  a  diataoce  varies 
according  to  the  degree  and  angle  of  aimlight.  On  a  dull  day  the 
traveller  looks  down  from  the  heights  on  a  perfectly  flat  plain  of  mud- 
colour,  and  sees  no  shat;  on  another  occasion,  when  the  sun  strikes  the 
salt  incTDstation  and  the  thin  sheets  of  rain  water,  the  appearanoe  then 
is  something  like  a  lake.  Tet  the  view  is  rather  grand  from  Tuzer  or 
Xefta.  One  looks  eastward  over  a  perfectly  flat  surface,  which  gives 
one  an  extended  horizon,  level  as  the  horizon  of  a  sea.  Far  away  to 
the  right  and  to  the  left  stretch  the  encircling  mountain  ranges  40  miles 


apart  With  the  aid  of  an  occasional  mirage  and  the  refraction  from 
the  salt,  the  effect  is  that  of  a  vast  expanse  of  water,  a  gulf  which  might 
communicate  with  the  Mediterranean. 

"  Jerid  "  means  in  Arabic  a  palm  frond.  It  implies  a  forest  of  date 
jalms.  I  am  of  opinion  that  the  date  palm — belonging  to  the  African 
genus  Phienix,  with  outlying  relations  in  Western  India — is  indigenous  to 
tite  Sahara  Ue;<ert  and  Arabia,  and  is  a  relic  of  the  days  when  the  Sahara 
was  a  well-watered  region,  with  a  continuity  of  flora  and  fauna  with 
those  of  tropical  Africa.  The  dale  palm  therefore  grew  wild  in  the 
south  of  Tunis  as  far  north  as  34°,  and  nndoubtedly  was  the  real 
lotos  of  the  Greeks.  The  ancients  were  far  more  easily  pleased  in  the 
matter  of  fruits  than  ourselves.  We  should  flnd  the  original  fruit  of 
the  wild  date  palm  very  poor  eating — no  better,  in  fact,  than  the  fruits 
of  other  wild  species  of  Fhcenix  which  abound  in  Central  Africa.  But 
to  the  Greeks  it  most  have  seemed  delioiously  sweet-eating  in  com- 
parieon  with  the  crab  apples  and  wild  plums  to  whioh  tJiey  were 
accustomed.  The  Romans  cultivated  date  palms  in  their  South  Tunisian 
settlements,  but  not  to  anything  like  the  same  extent  as  the  olive  and 
the  flg.     Until  about  four  hundred  years  ago  the  staple  cultivation  of 
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the  Jerid  was  the  olive  tree,  but  at  that  period  the  olive  was  given  up 
in  favour  of  the  date,  at  that  time  growing  practically  wild ;  and  these 
districts  round  the  salt  lakes  of  Tunis  now  produce  the  finest  dates  in 
the  whole  world.  Some  notes  on  the  cultivation  of  dates  will  be  found  in 
my  commercial  report  to  the  Foreign  OflBoe,  so  I  shall  not  give  them  here. 

The  Arab  conquest  of  the  Jerid  brought  about  the  ruin  of  the 
Boman  cities,  but  the  fatness  of  the  country  soon  encouraged  the  revival 
of  civilization.  At  Tuzer  there  must  have  been  a  remarkable  develop- 
ment of  Saracenic  art  in  the  twelfth  and  thirteenth  centuries.  There 
are  details  in  some  of  the  ruined  and  abandoned  mosques  as  exquisite 
as  anything  I  have  seen  in  Spain  or  Egypt.  I  am  going  to  illustrate 
some  of  these  shortly  in  the  Graphic,  The  modem  architecture  of  the 
Jerid  cities  is  peculiar  in  that  thin  bricks  are  almost  wholly  employed, 
and  are  arranged  in  such  a  way  as  to  execute  fantastic  and  often 
beautiful  designs.  This  phase  of  brick  decoration  extends  westward 
into  the  Algerian  Sahara,  and  even,  I  believe,  penetrates  to  the  verge  of 
the  empire  of  Sokoto.  The  people  of  the  Jerid  suflfer  very  much  from 
that  parasitic  afTection  of  the  eyes  which  is  so  common  in  Egypt; 
otherwise  they  would  be  a  handsome  race.  They  are  free  from 
fanaticism,  kindly,  and  polite,  and  their  commercial  aptitudes  have  led 
them  to  welcome  the  arrival  of  the  French.  Throughout  all  this 
country  one  is  singularly  safe,  and  the  French  maintain  law  and  order 
with  but  a  handful  of  police.  Much  credit,  however,  must  be  given  to 
the  officials  whom  the  French  Government  has  had  the  wisdom  to  place 
there — men  of  tact,  with  a  good  knowledge  of  Arabic,  who  are  without 
fussiness  or  undue  assertion  of  their  authority. 

As  regards  the  fauna  of  the  Jerid,  mammals  are  numerous.  There 
are  the  striped  hyena,  the  jackal,  the  fennic  fox,  a  hare,  numerous  rats, 
and  jerboas,  the  porcupine,  the  wild  sheep  (Audad),  a  few  lingering 
specimens  of  the  addax  antelope,  the  wild  boar,  and  a  species  of 
gazelle.*  Amongst  birds  are  said  to  be  found  two  or  three  species  in 
the.  palm  forests  characteristic  of  Senegal,  such  as  the  Turtur  SenegaleMis, 
There  is  one  bird  here  which  (I  write  under  correction)  is  unknown  to 
me,  and  seems  to  be  peculiar  to  the  Jerid  country.  It  appears  to  be  a 
species  of  bunting,  but  has  a  blue-grey  head  and  breast,  with  black 
striations,  and  a  chestnut  body.  The  effect  at  a  distance  is  that  of  azure 
and  chestnut.  This  charming  little  creature,  which  the  Arabs  call 
*•  Bu  habibi  *'  ("  father  of  my  friend"),  is  of  extraordinary  tameness,  and 
frequents  the  environs  of  houses  with  a  winning  friendliness. 

Gafsa,  to  the  north  of  the  Jerid,  is  an  ancient  city  of  great  interest 
and  great  picturesqueness.  This  paper  is  already  too  long  and  my 
time    is  too  short  to  deal  with  a  description  of  Gafsa,  which,  indeed, 

*  I  am  also  informed  that  the  cheetah  and  the  Caracal  lynx  are  found  in  the  deaert 
country  south  aud  south-west  of  the  Shats.  I  oiten  saw  cheetah  akina  for  sale  here,  and 
at  Tripoli. 
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comes  more  within  the  ordinary  range  of  the  tourist.  From  Gafsa  I 
made  my  way  north,  through  scenery  of  ever-increasing  interest,  to 
Feriana,  a  place  about  which,  not  papers,  but  volumes  might  be  written, 
so  remarkable  is  the  interest  of  its  Eoman  remains.  Here  one  felt  in 
touch  with  the  north.  Indeed,  the  Sahara  region  really  comes  to  an  end 
at  Gafsa,  and  one  slowly  mounts  to  the  tableland  of  Central  Tunis, 
where  jou  are  in  a  country  that  does  not  differ  much  in  appearance  and 
products  from  Southern  Spain.  To  all  this  country  north  of  Gafsa  and 
Sfax  the  date  palm  is  a  stranger,  except  where  deliberately  introduced 
by  man — it  is  absent,  that  is  to  say,  from  the  wild  landscapes ;  and  on 
the  hills  the  Aleppo  pine  begins  to  appear.  Few  experiences  in  my 
many  years  of  travel  have  been  so  delightful  as  the  abrupt  transition 
from  the  regular  Sahara  Desert  scenery  round  Gafsa  to  the  Swiss-like 
mountains  on  the  frontier  of  Tunis  and  Algeria.  In  this  latter  district, 
gentle  mists  swept  over  the  hills,  the  air  was  thick  with  the  aroma  of 
the  pine  trees  that  covered  the  slopes  in  an  almost  unbroken  mass ; 
snow  lay  on  the  higher  peaks  and  ridges,  and  purling  streams 
mecoidered  through  turfy  glades,  or  dashed  in  cascades  over  deep 
chasms.  The  scenery  here  was  quite  Alpine,  and  its  resemblance  to 
Switzerland  was  further  enhanced  by  the  splendidly  engineered  road 
along  which  we  wound  through  the  mountains. 

I  can  strongly  recommend  South  Tunis  as  a  winter  resort  for 
tourists  who  do  not  mind  roughing  it  in  a  very  moderate  degree.  (I  may 
mention,  by-the-by,  that  you  can  bicycle  almost  everywhere,  thanks  to 
the  roads  which  the  French  have  made.)  The  hire  of  horses  and 
camels  is  cheap ;  but,  except  at  Gafsa  and  Gabes,  there  are  no  hotels, 
though  the  French  Government  have  built  along  most  of  the  main  roads 
good  rest-houses,  which  in  all  essentials  are  equivalent  to  hotels.  In  all 
the  district  of  the  Matmata  plateau,  however,  there  are  neither  rest- 
houses  nor  hotels,  and  persons  who  desire  to  explore  this  interesting 
region  should  provide  themselves  with  tents  and  provisions.  The 
French  ofiBcials  are  most  hospitable,  but  this  fact  should  not  lead 
tourists  to  constitute  themselves  a  charge  on  men  whose  means  are 
naturally  limited. 


Vocabulary  of  Words  in  the  Berber  Dialect  of  Dwirat 

(TuxisiAN  Sahara). 

English.  Dwlratl. 

one  ejjeu 

two  ben 

three  tlata 

(And  the  rest  of  the  numerals  as  in  Arabic.) 

man  ariaz ;  plural  eriazeu 

woman  tamtat ;  plural  alxalat 

child  afrox  ;  plural  adderati 

daughter  tafroxt ;  plural  tifrax 
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Englial). 

Dwirati. 

bead 

exfin ;  plural  ex&un 

eye 

teit ;  plural  tetawin 

nose 

tinzert 

mouth 

erne 

teeth 

plural  sinin 

tongue 

elsen 

neck 

takramt 

hand 

fusin 

arm 

fus 

ear 

amzor ;  plural  imsan  . 

Ifg 

dareq 

foot 

dareq 

hair 

zan 

ox 

afunas 

cow 

tafunast 

horse 

yis 

mare 

tralid 

camel 

alyum 

female  caznel 

tal^umt 

goat 
female  goat 

texsi  }  •^^*'*^  i>^«'^«'  ™* 

sheep 

birkus 

dog 

aidi 

bitch 

taidit 

lion 

(same  as  in  Arabic) 

mouflon  (wild  sheep) 

Udad  {pur  "  Aoudad  ") 

pigeon 

aitbir 

water 

aman 

rain 

amzar 

bread 

ayu 

fire 

timsi 

dead 

immit 

Note. — In  the  foregoing  the  Greek  letters  x  and  y  (gamma)  stand  for  the 
guttural  sounds  inadequately  expressed  by  kh  and  gh  (Arabic  ^  and  %  ). 

Notes  ox  SrEciMExs  CJollkcted  by  Sir  Harry  Johnston.    By  E.  T.  Newton 

AND  J.  J.  H.  Teall. 

1.  Kock  from  mountains  of  Tunisian  Sahara. 
Dolomitic  limestone. 

2.  liock  from  mountains  of  Sahara,  South  Tunis. 
Limestone  stained  a  deep  red  colour  with  ferric  oxide. 

Under  the  microscope  this  rock  is  seen  to  contain  many  fragments  of  shells,  all 
of  which  are  very  much  altered  and  decomposed.  They  appear  to  belong  to  lamelli- 
branchs  and  very  thin-shelled  gasteropoda.     A  few  quartz  gridns  are  also  present 

3.  Rock  from  the  Jerid  (Region  of  the  Shats). 

This  appears  to  ba  a  "coral  rock."  It  is  very  largely  made  up  of  organic 
remains,  including  foraminifera  (amphistegina,  etc.),  pieces  of  the  tests  and  spines 
of  echinoderms,  fragments  of  coral,  and  possibly  nuUipores.  A  few  quartz  gnuns 
also  occur. 

4.' Same  locality — similar  rocks. 
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His  Excellency,  CoTint  Lewenhaupt,  the  Minister  for  Sweden  and 
Norway,  has  forwarded  to  the  Society  for  publication  the  following 
Memorandum,  which  has  been  presented  to  the  Foreign  Office,  on  the 
desirability  of  farther  international  research  in  the  North  Atlantic : — 

Memorandum. 

The  following  members  of  the  Swedish  Hydrograpliic  Commission — 
Prof.  Ang.  Wijkander,  Mr.  G.  Ekman,  and  Prof.  Otto  Pettersson,  who 
have,  at  the  expense  of  the  Swedish  Government,  executed  a  series  of 
scientific  observations  in  the  waters  lying  around  the  Swedish  coasts — 
have  addressed  a  petition  to  the  Swedish  Government,  that  invitations 
may  be  sent  to  the  governments  of  Great  Britain,  Norway,  Denmark, 
and  Germany  to  organize,  according  to  a  common  scheme,  a  research  into 
the  chemical,  physical,  and  biological  conditions  of  the  water  in  the 
North  Atlantic,  in  the  North  sea,  and  in  the  Baltic,  especially  with 
regard  to  the  fishing  interests ;  and  in  the  hope  that  this  proposal  may 
be  accepted,  they  have  further  proposed  that,  in  such  case,  H.M.  King 
Oscar  II.  may  call  a  conference  of  one  or  a  few  persons  from  each 
country,  to  elaborate  a  common  plan  for  the  division  of  the  work,  to  be 
afterwards  submitted  for  approval  to  the  respective  governments. 

In  support  of  these  proposals,  they  have  made  the  following  state- 
ments : — 

At  the  Congress  for  Natural  Sciences  held  at  Copenhagen  in  1892, 
an  arrangement  was  made  between  tlio  Swedish  and  Danish  hydro- 
graphers  to  organize  a  common  research  concerning  the  hydrographical 
and  biological  conditions  of  the  sea ;  and  in  this  research  Prof.  Kriimmel, 
of  Kiel,  also  took  part  by  executing,  during  several  years,  deep-sea 
soundings  in  the  Baltic. 

Later,  in  the  years  1893-1894,  the  governments  of  Great  Britain, 
Sweden,  and  Norway  made,  according  to  a  common  scheme  and  during 
all  seasons,  a  contemporaneous  research  in  the  North  Atlantic,  in  the 
North  sea,  and  in  the  Baltic,  especially  with  regard  to  fishing  interests ; 
and  the  scientific  and  economic  results  obtained  by  these  several  re- 
searches were  such  that  the  Sixth  International  Congress,  held  at 
London  on  August  3,  1895,  decided  to  record  its  opinion  "That  the 
survey  of  these  areas  should  be  continued  and  extended  by  the  co-opera- 
tion of  the  different  nationalities  concerned,  on  the  lines  of  the  scheme 
presented  to  the  Congress  by  Prof.  Otto  Pettersson." 

This  scheme  is  founded  on  the  opinion  that  all  fishing  in  the  North 
Atlantic,  and  e8i>ecially  the  presence  of  the  migratory  fishes,  depends 
ni)on  the  great  currents  in  the  upper  layers  of  the  sea,  and  the  varia- 
tions  of  the   presence   in   these   layers  of  the  food   required   by  the 
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fishes,  viz.  **  Plankton,"  or  organisms  of  animal  or  vegetable  origin 
floating  in  the  water.  A  knowledge  of  these  currents,  and  of  the  quality 
and  quantity  of  the  food  which  they  contain,  is  necessary  in  order 
to  determine  the  legislation  required  for  the  creation  of  a  rational 
organization  of  the  fisheries. 

In  consequence,  a  research  ought  to  be  made  concerning  the  existing 
conditions,  and  the  currents  during  all  seasons,  in  the  upper  layers* 
between  the  surface  and  a  depth  of  about  400  to  500  fathoms,  as  well 
as  concerning  the  nature  and  the  quantity  of  the  "plankton"  to  be 
found  in  these  layers.  The  best  way  to  make  the  research  would  be  to 
divide  the  area  between  the  participating  countries,  in  order  that  each 
country  might  establish  a  system  of  observations  over  a  certain  area  of 
the  adjoining  sea.  For  Sweden,  it  would,  for  instance,  be  most  con- 
venient to  explore  the  middle  parts  of  the  Baltic  and  the  Skagerrack. 

The  necessary  expenditure  for  a  research  of  this  kind  would  be 
comparatively  small  for  each  country.  The  research  is  less  difficult 
when  the  intention  is  not  to  explore  the  deepest,  but  only  the  upper 
layers;  the  methods  actually  used  for  the  observations  are  also  less 
complicated  than  previously,  and,  as  a  result  of  the  experience  already 
acquired,  it  is  now  possible  to  avoid  useless  work  by  conoentratiug 
the  observations  upon  essential  points.  Almost  all  the  countries  on 
the  North  Sea  have  now — with  the  exception  of  Sweden — established 
on  their  coasts  scientific  stations  and  institutes  to  make  observations 
with  regard  to  fishing  interests. 

Private  associations  are  also  found  everywhere  for  this  same  purpose, 
and  if  all  these  institutions,  which  are  now  working  without  any  com- 
mon plan,  could  be  persuaded  to  devote  part  of  their  work  to  a  great 
common  purpose,  a  great  part  of  the  object  pursued  could  thereby  be 
attained.  The  time  for  the  research  ought  to  be  extended  to  five  years. 
The  observations  ought  to  continue  during  all  seasons,  and  as  a  con- 
venient date  to  begin.  May  1,  1899  or  1900,  might  be  selected. 

If  the  respective  governments  should  feel  inclined  to  accept  this 
scheme,  it  is  proposed  that  similar  invitations  ought  also  to  be  sent  to 
the  other  countries  situated  on  the  Baltic  and  on  the  North  sea.  As 
the  object  of  this  proposal  is  only  to  make,  observations  with  r^ard 
to  the  fishing  interests,  it  is  not  proposed  to  make  any  common  ex- 
ploration of  the  deejiest  layers.  Such  explorations,  which  are  of  purely 
zoological  interest,  cannot  be  made  without  great  expense,  and  they 
ought  not  to  be  considered  obligatory. 

London,  April  23,  1898. 

In  connection  with  the  above,  the  following  paper  by  the  distin- 
guished Swedish  oceanographer.  Prof.  0.  Pettersson,  of  Stockholm,  is 
of  interest : — 
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On  THE  Influence  of  the  Temperature  of  the  Surface  Waters  of  the 
North  Atlantic  on  the  Winter  Climate  of  Northern  Europe. 

By  Professor  0.  Pettersson, 

At  the  meeting  on  July  31,  1895,  of  the  Sixth  International  Geo- 
graphical Congress  in  London,  I  had  the  honour  to  lay  before  the  scientific 
anthorities  of  meteorology  and  oceanography  there  assembled  an  account 
of  a  remarkable  correspondence,  which  I  had  found  to  exist  between  the 
average  temperature  of  the  air  in  Scandinavia  in  the  winter  months^ 
January  and  February,  and  the  temperatures  of  the  Atlantic  surface- 
water,  as  recorded  by  the  serial  observations  at  Foeroe,  Iceland,  and  the 
Norwegian  coast- stations.  A  paper  upon  this  subject  was  published 
afterwards  in  the  Meteorologische  Zeitschrift*  wherein  I  showed  that  the 
warm-water  area  (i.e,  the  Gulf  Stream)  of  the  North  Atlantic  is  liable  to 
variations  of  temi)orature  from  one  year  to  another.  These  variations 
are  of  little  amplitude — the  greatest  diflferences  in  the  sea-temperatures 
at  the  Norwegian  coast  in  the  month  of  January,  from  1874  to  1892,  do 
not  amount  to  more  than  -|-2^'9  F.  and  —2^*0  F.  from  the  mean  value — 
but  seem,  nevertheless,  to  exert  a  great  influence  upon  the  winter 
temperature  of  North  Europe,  so  that  a  relatively  small  surplus  in  the 
temperature  of  the  ocean  in  January  and  February  is  accompanied  by  a 
great  excess  of  up  to  9°  or  11°  F.  in  the  mean  temperature  of  the  air  in 
Orebro,  Upsala,  and  other  places  in  Sweden ;  and  likewise  a  deficiency  of 
only  2°  in  the  water-temperature  is  followed  by  a  depression  of  the  air- 
temperature  amounting  to  7°,  9*^,  or  11°  F.  beneath  the  mean. 

This  seems  to  indicate  that  the  character  of  the  winter  in  North 
Europe  is  influenced  by  relatively  small  variations  in  the  distribution 
of  heat  in  the  upper  layers  of  the  North  Atlantic.  These  small 
oscillations  in  the  temperature  of  the  surface  water  are,  however,  very 
powerful  in  their  effect  upon  the  state  of  the  atmosphere,  on  account  of 
the  great  capacity  for  heat  inherent  in  the  layers  of  warm  and  salt 
water  which  the  Gulf  Stream  spreads  over  the  Norwegian  Sea  and 
North  Sea.  Before  1893  nothing  was  known  about  the  state  of  these 
parts  of  the  ocean  in  winter.  From  the  time  of  the  International 
Hydrographic  Co-operation  in  1893  and  1897,  we  have  some  extremely 
important  deep  soundings  executed  by  Mr.  Dickson,  on  board  H.M.S. 
Jackalf  in  the  Faeroe-Shetland  channel  and  adjacent  parts  of  the  North 
Sea  in  August,  1893,  November,  1893,  and  February,  1894,  from  which 
I  have  drawn  the  following  diagram  (Fig.  1),  representing  the  distribu- 
tion of  heat  in  summer,  autumn,  and  winter  in  that  part  of  the  ocean. 
It  must  b^  observed  that  the  uppermost  layer  of  water  is  entirely  homo- 
geneous, with  regard  to  its  salinity,  from  the  surface  to  a  depth  of  100  to 


*  **Ueber    die   Beziehnngen    zwiscben   hydrographischen    und  Meteoroloprisoben 
rbanomeDen,"  Meteorologi$che  Zeitsehri/t,  1896,  8  (August). 
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150  fathoms,  ho  that  the  vertical  thermic  circulation  caused  by  the  con- 
tact of  the  warm  Gulf  Stream  water  with  the  colder  atmosphere  acts 
freely  throughout  the  entire  bulk  of  the  warm- water  layer.  A  cooled 
water-particle  will  thus  sink  until  it  reaches  a  layer  of  its  own 
temperature,  and  another  particle  of  warmer  water  will  ascend  from  the 
depth  to  fill  its  place.  The  diagram  (Fig.  1)  shows  that  there  exists  a 
superficial  stratum  25  fathoms  thick,  heated  to  about  54°  F.  in  August. 
From  that  time  until  November  the  heat  stored  up  in  this  layer  is  given 
up  to  the  atmosphere.  From  November  to  February  the  vertical  con- 
nection extends  from  the  surface  to  the  entire  depth  of  the  Gulf  Stream 
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water,  which  thereby  is  reduced  from  48°'4  to  43°'5  F.  by  the  heat 
delivered  to  the  air. 

The  second  diagram  (Fig.  2)  I  have  deduced  from  our  own  deep 
soundings  in  the  Baltic.  Here  the  superficial  stratum  which  supplies 
the  store  of  heat  during  autumn  is  not  more  than  10  fathoms  thick,  but 
is  nevertheless  very  effective,  as  it  is  intensely  charged  with  heat  (up  to 
69°  F. ).  The  long  and  mild  autumnal  season,  which  is  peculiar  to  the 
climate  of  the  Baltic  islands,  must  be  due  to  the  heat  thus  .btored  up 
in  the  water.  After  this  store  of  heat  has  been  delivered  to  the  atmo- 
sphere, i.e.  from  November,  the  vertical  convection  extends  deeper  to 
about  30  fathoms,  or  to  the  upper  limit  of  the  salt  bottom  water,  which, 
on  account  of  its  higher  density,  stops  the  thermic  convection.   Thereby 
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the  Baltic  water  becomes  so  exhausted  of  heat  that  its  temperature  in 
March  has  sunk  to  34°-5  F.,  which  is  still  high  enough  to  prevent  the 
freeziog  up  of  the  sea  in  hard  winters.  In  a  mild  winter,  as  that  of 
1897-98,  the  water-temperature  does  not  sink  so  low  as  to  34***5  F.  The 
last  Swedish  deep  sounding,  March  19,  1898,  showed  that  the  tempera- 
ture from  the  surface  to  30  fathoms  depth  in  the  Baltic,  east  of  Bomholm, 
was  37°"4  F.  It  takes  a  great  time  of  the  spring  and  summer  to  restore 
to  the  Baltic  water  the  heat  lost  in  the  winter.  Thereby  the  seasons  of 
the  year  are  retarded  in  the  Baltic  islands  and  in  the  countries  surround- 
ing the  Baltic. 

The  heat  given  up  to  the  atmosphere  by  the  areas  of  warm  water  in 
the  Norwegian  Sea  and  the  North  Sea  saturates  the  air  with  moisture, 
and  gives  birth  to  the  great  regions  of  barometric  depression  which 
were  found  to  exist  in  winter  over  the  northern  parts  of  the  Atlantic  by 
Hoflfmeyer.*  It  is  easy  to  see  that  a  diflference  of  -f  2°  or  —  2^  F.  from 
the  mean  temperature  of  the  Gulf  Stream  area  in  the  North  Atlantic  in 
winter  will  increase  or  diminish  the  heat  which  is  delivered  to  the 
atmosphere  by  some  hundred  thousands  of  heat  units  per  square  foot,  or 
20  to  30  per  cent,  of  the  available  quantity. 

This  view  of  the  matter  seems  to  militate  against  the  recent  meteoro- 
logical theory,  which  seeks  the  via  movendi  of  cyclones  in  the  upper 
strata  of  the  atmosphere.  The  diflference  seems  to  me,  however,  to  be 
only  apparent.  It  must  be  remembered  that  this  theory  is  based  upon 
an  elaborate  study  of  the  continental  (especially  the  alpine)  cyclones. 
We  must  distinguish  between  the  permanent  barometric  depresbions  which 
form  over  the  North  Atlantic  in  winter  and  the  wandering  cyclones  that 
sweep  over  the  continents.  The  former  are  sustained  by  an  incessant 
supply  of  energy  from  the  warm  areas  of  water  beneath  ;  the  latter  are 
whirls  detached  from  their  root  and  origin,  which  soon  must  perish 
unless  they  are  reinforced  by  a  new  impetus  from  the  breeding-place  of 
cyclones — the  ocean.  That  the  range  of  temperature  and  humidity  from 
below  upwards  can  be  reversed  (as  was  found  to  be  the  case  in  the  Alps^ 
in  a  cyclone,  which  is  dying  out  and  consumes  its  own  store  of  energy, 
ifl  not  more  than  we  ought  to  expectf 

In  the  years  1896  and  1897  G.  Ekman  and  I  tried  to  keep  account 
of  the  changes  in  the  surface  water  of  the  sea  south  and  west  of 
Spitsbergen.  Fragmentary  as  our  obeervations  necessarily  must  be, 
they  bear  out  the  following  facts : — 

A  decrease  in  the  flow  of  the  Gulf  Stream  through  the  Norwegian 


♦  N.  Hoffmeyer,  •  Ueber  die  Luftdruckvertheilung  in  Winter,*  Zeitsch  f.  Meteoro- 
logie^  Bd.  ziii.  and  xiv.  (1878). 

t  Thia  matter  is  treated  from  a  mathematical  point  of  view  in  a  paper  by  Prof. 
W.  Bjerknes,  •*  On  a  New  Theorem  in  Hydrodynamics  and  its  Application  to  the  Move- 
ments of  the  Atmosphere  and  the  Ocean,"  read  to  the  Swedish  Academy  of  Sciences^ 
April  13, 1898. 

No.  VI.— June,  1898.]  2  u 
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Sea  takes  place  in  winter,  followed  by  a  reflux  of  the  arctic  water  from 
higher  latitudes,  which  partially  overflows  and  thereby  diminishes  the 
warm-water  area  open  to  contact  with  the  atmosphere.  This  can  be 
proved  partly  by  our  own  observations  west  and  south  of  Spitsbergen  * 
in  May,  June,  July,  October,  and  November,  partly  from  the  soandings 
of  the  Norwegian  hydrographer.  Dr.  Hjort,t  between  Norway  and 
Iceland  in  March  and  May,  1896. 

The  impact  of  arctic  water  upon  the  Gulf  Stream  area  comes  partly 
from  north  and  partly  from  north-west,  i.e,  from  the  sea  between 
Iceland  and  Jan  Mayen.  This  invasion  of  cold  Arctic  and  west  Atlantic 
water  in  the  winter  months  seems  to  rule  the  migrations  of  the  cod 
towards  the  Lofoten  banks  and  Qords,  and  of  the  winter  herring  into  the 
Skagerack.  We  have  certain  reasons  to  suppose  that  the  great  periodical 
herring  fisheries  on  our  coasts  ia  winter  is  due  to  a  flight  of  the  fishes 
from  such  parts  of  the  sea  where  the  conditions  are  rendered  unfavour- 
:able  by  the  intruding  Arctic  water.  One  of  our  reasons  for  this  hypo- 
thesis is  that,  whenever  the  waters  of  the  Baltic  current,  which  in 
winter  is  as  cold  as  the  arctic  current,  accumulate  on  the  Swedish 
coast-bank,  the  herring  likewise  immediately  disappears  and  seeks 
-shelter  in  the  warmer  waters  of  the  open  Skagerack. 

The  Gulf  Stream,  so  far  as  it  is  a  surface  stream,  keeps  up  an  almost 
constant  temperature  of  41°  to  43°  F.,  even  at  the  highest  latitudes, 
where  it  is  in  contact  with  the  atmosphere;  while  the  surrounding 
arctic  water,  which  partly  overflows  the  Gulf  Stream,  rapidly  decreases 
in  temperature  in  winter  into  36°,  34°,  and  32°  F. 

The  conditions  of  the  atmosphere,  with  regard  to  barometric  pressure 
and  temperature  over  the  Norwegian  sea,  closely  follow  the  changes  in 
the  condition  of  the  surface  water,  so  that  the  warm- water  area  becomes 
the  seat  of  a  barometric  depression.  The  isobario  lines  on  the  meteoro- 
logical charts  follow  the  isotherms  and  isohalines  of  the  surface  water. 

During  the  summer  of  1896,  and  still  more  in  1897,  there  existed 
a  remarkably  strong  flow  of  the  Gulf  Stream  towards  the  shores  of 
Spitsbergen  and  into  the  Barents  sea.  To  this  is  due  the  success  of  the 
voyages  of  the  Jackson  expedition,  of  Colonel  Feilden  and  Mr.  Pike  in 
these  seas  during  last  summer.  Our  observations  show  that  in  July, 
1897,  the  Gulf  Stream  area  extended  over  the  entire  distance  between 
Norway  and  the  north-west  part  of  Spitsbergen : — 

Water-temperatures  betw'een  Norway  and  Spitsbergen. 

From  July  14  to  16, 1897. 
Norway.  SpitsbergeD. 

49-2,  47  0,  47  0,  462,  460,  470,  45-3, 45-3,  42  3, 42  2,  42%  420,  41-5. 

♦  "  Die  hydrographischen  Verhaltnisse  der  oberen  Wa^serschichten  des  nSDllicheo 
^ordmecres  zwischen  Spitsbergen,  Gronland  undd.  Norwegischen  Kii^te,"  Bih,  K.&Y. 
Uandl,  Bd.  23. 

t  *'  Undersogelse  over  organismerne  og  stromforholdene  i  det  Norske  Hay."  Fram 
Naiurent  Bergen,  1897. 
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Still  more  unexpected  was  the  dieooTer;  tliaf  this  etiong  Sow  of  the 
Gulf  Stream  in  these  northerly  latitudes  continued  almost  auabated  ia 
November  last  year  : — 


BEBS  Norway  \sd  SmsuKHHSV. 
From  Noeember  8  to  10,  IS97. 
nway.  Spitsbergen. 

**-6,  41-6,  43-7,  43-5,  13'2.  43-2,  i'lS,  12-8,  42  8. 41-8.  37'9, 391. 37  5. 

Simultaneously  with  this  series  of  observations,  another  series  of 


Meao  Barometric  pressure  In  December  1S97. 


surface  temperatures  was  taken  between  Cdpe  Farewell  and  the  Orkneys, 
with  the  following  result: — 

WlTER-TENFEBATCnES   BETWEEN    CAI'B   FaIIEKELL  AMI   ORKNEYS. 

From  October  2S  lo  Xortmberli,  ISO! . 

Cape  Farewell.  Pair  island. 

41  9,  43  2,  41-6,  46'5.  49-5,  491,  5u  9,  SO'0. 50  0, 518. 

From  this  we  may  infer  that  the  warm  water  of  the  Gulf  Stream  at 
tho  close  of  November,  1807,  extended  over  the  Atlantic  and  the 
Korwegian  S^a  from  the  69th  to  the  T6th  degree  of  latitude.     Thii 
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great  area  of  warm  water,  which  may  bave  occupied  a  space  of  from 
80,000  to  160,000  geographical  square  miles  (English),  has  evidently 
Kiven  birth  to  the  great  barometric  depression  over  the  Norwegian 
Sea,  indicated  by  the  lines  of  mean  atmospheric  pressure  at  8  a.m. 
delineated  in  the  preceding  ohart. 

In  January,  1898,  the  warm  area  seems  to  have  undergone  some 
alteration,  since  the  isobaric  linea  for  that  month  in  the  following  chart 
do  not  run  parallel  to  the  coast-lines  of  the  Norwegian  sea,  but  show  a 
trend  from  west  to  east,  indicating  that  the  centre  of  the  depression  was 
then  situated  north-west  and  north  of  Norway  ; — 


Mean  Barometric 


January  i8q8. 


The  cause  of  this  change  of  position  may  be  twofold.  First,  we  must 
bear  in  mind  that  the  Gulf  Stream  water  is  moving  northwards  con- 
stantly ;  and,  scoondly,  it  seems  probable  that  from  the  sea  between  Jan 
Hayen  and  Iceland  the  Arctic  current  has  impinged  upon  the  Gulf  Stream, 
and  inundated  ihe  southern  part  of  its  area.  Be  this  as  it  may,  it 
seems  to  be  certain  that  the  extremely  mild  nstnre  of  last  winter  mnst 
be  due  to  the  extraordinary  hydrographic  conditions  which  have  existed 
in  the  Norwegian  Sea. 
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It  will  be  of  importance  for  meteorologists  in  future  to  ascertain 
the  size,  the  depth,  and  temperature  of  the  Gulf  Stream  area  in  this 
part  of  the  ocean,  from  which  we  may  probably  forecast  the  character 
of  the  coming  winter.  This  can  be  done  by  means  of  a  few  soundings 
and  surface  observations  executed  in  the  autumn  (September),  and  at 
the  commencement  of  the  winter  season  (November). 


NORTHERN  RHODESIA. 

I.  THE  CHOMA  DIVISION  OF  THE  MWERU  DISTRICT. 

By  HECTOR  CROAD. 

Tui£  Mweru  district  lies  east  of  Lake  Mweru,  and  stretches  along  the 
boundary  of  the  Congo  State.  Choma  station  is,  roughly  speaking,  half- 
way between  Lake  Tanganyika  and  Mweru,  and  is  close  to  the  Belgian 
line ;  its  native  name  is  Gansenga,  and  it  is  on  the  west  bank  of  the 
Oboma  river,  which  loses  itself  in  what  is  called  the  great  Mweru 
swamp.  Choma  is  the  British  South  Africa  Company's  station,  from 
which  this  part  of  the  district  is  administered;  an  assistant  collector 
is  stationed  here,  who  is  under  the  collector  at  Rhodesia  station,  on  Lake 
Mweru.  The  Choma  division  stretches  from  the  west  side  of  Mkula's 
village  (Mkula  is  in  the  Tanganyika  district),  and,  coming  along  the 
Belgian  boundary,  takes  off  to  the  south,  along  the  west  side  of 
the  Mweru  swamp.  The  Choma  is  the  only  permanent  river  in  this 
part;  the  other  streams,  though  running  well  in  the  rainy  season, 
nearly  dry  up  in  the  winter,  but  have  pools  in  places  along  their 
courses. 

The  road  from  Tanganyika,  after  leaving  Mkula*s,  skirts  the  plain 
along  the  course  of  the  Chisera  stream.  There  is  a  village  called  Sim- 
wena's  on  the  south  side  of  the  Chisera,  a  shoi-t  run  from  Mkula,  and 
the  old  road  used  to  cross  the  stream  here  through  a  small  swamp ;  there 
are  generally  a  lot  of  hippo  between  this  and  Mkula's.  The  present 
road  goes  along  the  north  side,  and  comes  past  Sulimani's  village,  who 
is  the  son  of  the  old  Mkula.  Mkula  built  this  as  a  sort  of  hunting- 
box,  as  it  was  a  splendid  place  from  which  to  hunt  elephant.  Mkula 
himself  was  a  good  elephant-hunter. 

Sulimani's  is  some  half-daj^'s  march  from  Mkula.  In  the  winter  he 
gets  his  water  from  a  hole  below  his  village,  the  Chisera  being  on  the 
south  side  of  the  plain.  The  road  from  here,  after  running  a  little  way 
along  the  plain,  turns  to  the  right  into  the  bush,  and  comes  out  on  the 
Mawe  plain,  a  stream  that  in  the  summer  flows  out  of  the  Choma  on 
the  Belgian  side  of  the  line,  and  runs  into  the  swamp  near  the  Chisera. 
After  crossing  this  stream,  the  road  leads  by  Chocha's  village,  which 
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is  quite  small,  and,  running  along  the  edge  of  the  plain,  turns  to  the 
left  along  the  edge  of  the  Choma  swamp,  and,  crossing  the  Choma  by  a 
bridge,  arrives  at  Choma  station.  The  march  from  Snlimani  to  Choma 
may  be  done  in  a  day.  A  little  over  half  an  honr  brings  one  to  Kapnta's 
Tillage,  where  the  road  leaves  the  woods  and  again  enters  the  plains. 
This  part  is  often  bad  in  the  summer,  as  the  water  does  not  drain  off. 
There  is  a  small  stream  that  runs  into  the  Choma  some  3  miles  below 
the  station.  It  is  about  12  miles  from  the  station  to  Namkupa's,  the 
next  village.  This  is  the  general  camping-place.  On  leaving  Namkupa, 
the  road  goes  up  the  side  of  the  hill — a  rather  steep  climb — and  passes 
through  some  fairly  good  woods.  The  next  camping-place  is  generally 
in  the  bush,  but  the  water  here  is  never  good,  and  in  the  winter  there 
is  often  difficulty  in  finding  it.  The  next  place  is  Chiyengi,  where 
there  is  a  station  of  the  African  Lakes  Trading  Corporation.  This  is  on 
Lake  Mweru.  The  road's  general  direction  is  west.  The  country  con- 
sists of  open  plains  and  dense  bush,  called  matesi ;  there  are  stretches 
of  open  woods,  which  look  charming  in  the  spring,  when  the  new  grass 
is  a  few  inches  long,  and  the  trees  have  just  put  on  their  bright  green 
leaves.  There  are  delicious  scents  as  one  goes  through  them ;  but,  un- 
fortunately, this  time  does  not  last  long.  There  is  very  little  good 
timber,  as  nearly  all  the  trees  are  small ;  but  there  is  a  clump  of  good 
timber  at  the  south  end  of  the  swamp,  near  the  head  of  the  Mofwe 
stream,  but  it  is  of  no  great  extent. 

Though  it  is  called  the  swamp,  there  is  not  much  swamp  about  it. 
There  is  a  stretch  of  swamp  at  the  north  end,  where  the  Choma  enters 
the  plains,  and  another  at  the  south  end.  It  is  a  huge  stretch  of  nearly 
level  plain  (with  short  grass  along  the  edges),  anywhere  on  which,  on  a 
clear  day,  one  can  Eee  the  surrounding  hills.  When  the  rains  start,  the 
grass  grows  fast,  and  reaches  to  a  height  in  some  places  of  10  feet  and 
over.  There  are  large  stretches  covered  with  a  growth  that  reaches  a 
great  height.  This  growth  has  a  stem  sometimes  an  inch  thick,  but 
generally  under  this,  and  when  green  is  very  sticky,  and  has  a  small 
green  leaf.  It  dries  up  and  becomes  extremely  brittle,  and  makes  a 
great  noise  as  it  snaps  when  one  passes  through  it.  I  mention  this,  as 
it  is  a  favourite  place  for  elephant. 

The  water  lies  about  a  foot  deep  in  the  summer,  over  a  large  stretch 
of  these  plains,  which  at  the  north  end,  near  the  Choma  and  Chisera, 
are  much  cut  up  by  small  spruits  and  hippo  tracks.  The  water  soon 
dries  up,  however ;  practically,  no  water  finds  its  way  from  the  swamp 
into  the  Kalungwisi  river,  on  which  Bhodesia  station  is  built.  The 
Mofwe,  which  at  one  time  must  have  been  the  outlet,  has  next  to  no 
current  now.  There  used  to  be  far  more  water  here,  from  what  the 
natives  say,  as  at  one  time  they  had  to  use  canoes  to  get  from  the  edge 
to  the  Kipiri  (a  small  hill  in  the  centre),  which  may  now  be  done  with 
dry  feet.     In  August  the  grass  dries  up  and  is  burnt  off,  but  soon  springs 
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up  again  and  gets  dry  ;  and  the  fires  seem  to  go  on  burning  below  the 
surface,  for  as  i^oon  as  a  little  wind  springs  up,  the  fires  ran  throngh 
again,  sometimes  three  times.  The  ash  left  is  very  thick,  coming  in 
some  places  halfway  up  to  the  knee,  and  it  is  too  hot  below  the  asb, 
often  for  a  couj)le  of  days  after  the  grass  has  burnt,  for  the  natives  to 
walk  through  it.  South  there  is  a  large  stretch  of  salt  mud,  cracked  in 
every  direction,  as  it  has  dried  up.  Old  hippo  paths  are  the  only  thing 
to  break  the  monotony. 

The  Choma  runs  a  good  way  west  of  the  Kipiri,  but  one  does  not 
notice  any  current  in  the  dry  season  below  this.  As  the  rains  start 
and  the  water  comes  down,  this  stream  overflows,  and  the  water  runs  over 
the  plain.  This  is  a  splendid  spot  for  elephant.  Mr.  Knight  and  my- 
self have  seen  from  the  Kipiri  fully  six  hundred  elephant,  stretching  right 
across  the  plain.  The  shores  of  the  plain  are  sandy,  and  I  have  not  the 
least  doubt  that  it  was  once  a  large  lake.  In  fact,  almost  up  to  Mkxila's, 
one  sees  along  the  sides  of  the  hills  a  line,  sometimes  more  than  one, 
of  round  wave-washed  stones,  showing  where  the  old  shores  were ; 
and,  coming  down  to  these,  one  sees  the  paths  that  hippo  make 
when  they  nightly  leave  the  water.  That  there  must  have  been  large 
lakes,  and  a  liuge  rainfall,  in  this  part  of  Africa  is,  I  think,  without 
question. 

On  the  hill  round  these  plains  is  the  dense  elephant  bush,  all  tangled 
together  and  almost  im.passable,  but  for  the  elephant  paths  that  cut  it 
in  all  directions.  The  ground  looks  like  clay,  half  burnt  into  red  brick, 
and  there  is  in  places  what  looks  like  iron  slag,  often  polished  on  the 
surface,  as  if  fused  into  iron  by  lightning.  This  red  clay  seems  to  be 
the  same  as  on  the  south  cliffs  of  Kilwa  island,  on  Lake  Mweru ;  but  on 
Kilwa  it  seems  to  have  been  better  burnt,  and  has  become  like  paving- 
stones,  lying  in  strata,  and  easily  detached.  All  this  country  seems  to 
speak  of  great  heat  and  upheavals  of  nature.  This  red  ground  is  often 
cut  into  great  holes  by  the  elephant  when  digging  for  the  roots  of  the 
trees  that  grow  in  this  bush,  and  often  tearing  up  large  stones  that  may 
come  in  their  way,  with  their  tusks.  These  roots  are  often  as  thick  as 
a  man's  leg. 

The  country  is  not  of  much  use  for  cultivation  in  this  part,  except 
along  the  plains,  where  the  natives  get  large  crops.  The  crops  along 
the  Choma  river  are  good,  but  the  ground  is  very  salt.  The  plains 
between  Choma  station  and  Namkupa's  are  the  large  salt-producing  part 
of  this  country.  People  come  for  a  long  way  south  of  Tanganyika,  and, 
with  the  permission  of  Kaputa  or  Namkupa,  build  grass  huts  and  set  to 
work  to  make  salt,  which  they  take  back  with  them.  One  often  sees 
the  white  salt  on  the  open  spots,  left  by  the  evaporation  of  the  water. 
The  natives  make  a  salt  of  rather  dirty  character,  which  is  not  much  to 
be  wondered  at,  considering  the  rough  method  they  have  for  making  it. 
They  go  out  with  baskets,  and,  having  cut  off  the  top  grass,  fill  them  with 
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the  soil,  and  take  it  to  where  they  have  prepared  filters.  These  filters 
are  made  of  grass,  tied  thickly  round  a  hoop,  and  brought  to  a  point  at 
the  bottom  ;  they  are  supported  on  four  sticks  driven  into  the  ground, 
and  a  vessel,  made  of  the  bark  of  a  tree,  taken  green  and  dried  in  shape, 
is  placed  underneath.  Making  a  mixture  of  the  earth  and  water,  they 
poor  it  into  the  filter,  and  let  it  drop  through ;  they  then  empty  the 
salt  water  into  pots  placed  over  fires,  and  evaporate  the  water.  This 
salt  could  be  bought  for  four  yards  of  calico  a  load,  of  about  40  lbs., 
but  I  believe  the  price  has  gone  up. 

There  is  plenty  of  game  in  this  part — puku,  hartebeeste,  roan,  sable, 
and  eland.  Situtunga  and  inyala  are  to  be  seen  in  the  swamps,  but  are 
hard  to  find.  There  is  an  occasional  buffalo  or  rhino ;  there  are  a  good 
many  of  these  across  the  line  in  Belgian  territory.  There  are  bush-buck, 
duiker,  and  impala  in  the  bush  country,  and  plenty  of  water-buck. 
There  are  huge  herds  of  zebra  along  the  Mweru  swamp ;  klipspringer 
may  be  found  on  the  hills  north  of  the  Mawe,  and  an  occasional  blue- 
buck.  The  elephant-hunting  is,  I  believe,  as  good  as  any  south  of  the 
Equator,  but  though  there  are  any  number,  they  must  be  hunted  for  ; 
men  must  not  expect  to  see  them  when  on  the  march  with  a  caravan,  as 
is  the  case,  indeed,  with  all  the  game. 

There  are  plenty  of  geese  and  duck,  and  the  partridge  and  guinea- 
fowl  swarm.  There  are  a  lot  of  bysena  and  leopard,  and  the  lions  are 
far  too  numerous  for  the  good  of  the  buck.  The  lion  goes  about  in  herds 
of  twelve  or  more  together,  and  has  been  seen  ia  herds  of  this  number 
hunting  zebra  on  the  plains.  They  sometimes  attack  men  on  the  roads, 
but  only,  I  think,  when  driven  to  it  by  hunger,  when  their  teeth  and 
strength  are  too  poor  to  kill  game.  The  Mweru  swamp  in  November  is 
the  best  place  I  know  of  for  elephant;  I  have  killed  several  on  the 
plains  there.  But  the  shooting  is  quite  open.  There  is,  as  a  rule,  no 
chanoe  of  cover,  and  the  hunter  must  depend  on  his  gun.  There  are 
swarms  of  hippo  in  the  swamps,  but  they  are  hard  to  get  at.  Occa- 
sionally, when  the  water  is  falling,  one  finds  a  place  where  some  dozen 
hippo  have  cleared  a  spot  in  the  grass  and  taken  up  their  quarters,  and 
one  can  shoot  the  lot  if  one  so  wishes,  as  they  have  no  chance  to  escape. 
It  is  rather  dangerous  work,  as  the  grass  one  walks  over  is  floating,  and 
going  through  into  the  water  and  deep  mud  means  a  bad  time,  even  if 
one  is  able  to  get  out  again,  as  sometimes  a  man  is  not  able  to  reach  the 
surface  on  account  of  the  grass.  There  are  large  stretches  of  papyrus, 
which  grows  so  as  to  completely  cover  the  largest  elephant ;  and  there 
are  innumerable  hippo  tracks,  overgrown  with  grass,  that  look  all  right 
till  one  goes  over  one's  head  in  water.  The  natives  kill  some  hippo  by 
spearing  them  through  the  grass ;  they  can  see  where  they  are  by  the 
movement  of  the  grass,  and,  ninning  on  the  surface,  they  drive  their 
spears  into  the  hippo's  backs. 

The  Choma  river  is  grown  over  with  grass,  and  is  of  no  use  for  a 
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oanoe.  There  are  lots  offish  which  will  take  a  hook  in  the  open  places; 
these  are  chiefly  what  the  Americans  call  "mud-cat,"  bnt  are  fairly 
good  eatiog.  The  natives  catch  lots  when  the  water  falls,  by  building 
fences  and  putting  down  baskets,  so  that  the  flsh  are  caught  in  them  as 
the  water  drops.  They  also  catch  a  good  many  partridge  and  guinea- 
fowl  in  snares ;  and  they  trap  a  good  many  bush-cat  for  their  skins. 
The  natives,  as  a  whole,  are  not  good  hunters  or  trackers.  A  native 
elephant-hunter  puts  all  his  trust  in  the  charms  that  he  carries,  and 
these  generally  fail  him. 

The  natives  are  a  peaceable  lot,  and  go  in  for  agriculture  for  four 
months,  and  sit  down  and  eat  for  the  rest  of  the  year.  They  are  chiefly 
people  who  have  left  Congo  territory.  This  country  was  raided  out  by 
the  Arabs,  and  when  the  Administration  came  into  it,  the  only  villages 
to  speak  of  were  Namkupa's  and  Eaputa's ;  now  there  are  a  lot  of  small 
villages  scattered  about,  and  the  country  is  well  populated  for  Central 
Africa.  Lualika,  who  occupies  the  village  near  where  the  Choma  flows 
into  the  swamp,  and  who  gets  splendid  crops  from  the  rich  land  on 
which  he  lives,  was  living  on  the  Eipiri  in  the  swamp,  and  tells  of 
how  he  was  nearly  eaten  by  the  mosquitoes,  and  how  hippo  used 
to  walk  through  his  village  by  night,  and  elephant  to  look  in  on 
him  by  day.  There  is  no  hut  tax;  bat  the  Administration  get 
what  men  they  want  as  porters  and  as  workers  from  the  chiefs,  who 
are  asked  for  men  in  their  turn,  in  accordance  with  the  number  of 
men  they  have  under  them.  There  is  now  no  difficulty  in  getting 
men. 

When  a  new  man  comes  into  this  district,  he  comes  before  the 
official,  and  if  he  has  any  claim  to  ground,  as  having  lived  there  in  the 
old  days,  or  his  people  having  done  so,  he  is  allowed  to  return  to  his 
old  site ;  or  if  he  is  not  an  old  inhabitant,  he  is  put  witb  one  of  the 
chiefs.  These  men  are  all  small  headmen,  no  single  man  will  live  by 
himself.  Though  the  men  do  a  little  work  themselves,  and  build  the 
houses,  the  women  do  nearly  all  the  work  in  the  fields.  The  huts  are  of 
the  usual  round  style.  A  circle  is  marked  out,  and  posts  are  driven  in, 
at  the  most  2  inches  thick ;  these  are  bound  together,  and  reeds  bound 
round  the  tops,  when  the  posts  are  cut  level.  The  roof  is  made  of 
reeds,  placed  leaning  against  the  sides  and  meeting  in  the  centre ;  these 
are  tied  together,  and  it  is  turned  over  and  placed  on  the  top ;  it  is 
thatched  with  grass,  and  the  walls  mudded.  The  roof  reaches  some 
3  feet  from  the  ground,  and  forms  a  veranda,  part  of  which  is  some- 
times closed  in,  and  forms  an  extra  room.  The  walls  are  about  5  feet 
6  inches  high.  There  are  generally  mud  seats  inside,  and  also  low  ones 
outside  under  the  veranda.  The  beds  are  made  by  placing  poles  on 
four  posts  driven  into  the  ground,  and  reeds  are  tied  across  these.  The 
men  seldom  go  into  their  huts  in  the  daytime,  and  always  have  a  wood 
fire  at  night. 
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In  most  of  the  new  villages  there  is  no  protecting  wall  ronnd  the 
huts.  But  the  old  villages  are  what  are  called  temhes :  they  have 
two  mud  walls,  some  6  feet  apart ;  these  are  divided  into  rooms,  and 
have  a  mud  roof  all  the  way  round.  They  have  loopholes  outside  and 
inside,  so  that,  if  the  enemy  should  get  inside,  they  can  shoot  across 
the  square,  and  also  one  side  can  sweep  the  roof  on  the  opposite 
side. 

The  mail  service  is  carried  on  by  police,  of  whom  a  certain  number 
are  kept  on  the  station,  and  who  are  armed  with  sniders.  They  are 
drilled  by  the  official,  and  are  used  for  keeping  order  in  the  district.  All 
small  cases  go  before  the  chiefs,  bat  a  native  can  always  appeal  to  the 
official.  Cases  between  chiefs  naturally  come  lefore  the  official,  who 
is  treated  as  the  sultani  of  the  country.  In  the  case  of  an  elephant 
being  shot,  the  chief  whose  man  has  shot  it  sends  in  the  tusks  to  the 
official.  The  Admioistration  takes  the  ground  tusk  :  this  is  supposed  to 
be  the  tusk  nearest  the  ground  when  the  elephant  falls,  and  which  by 
native  law  belongs  to  the  sultani  of  the  country.  The  pay  for  porters 
is  reckoned  at  about  one  yard  of  calico  per  day.  Men  fiom  Sumbu  or 
Tanganyika  are  paid  at  Choma,  and  new  men  taken  on  to  carry  the 
loads  to  Bhodesia  station.  Men  prefer  to  take  loads  rather  than  to 
work.  The  pay  for  workers  is  only  six  yards  a  month.  Workers 
who  cannot  go  home  at  night  get  '*  posho,"  or  four  yards  a  month  for 
food. 

The  women  are  generally  without  the  hideous  ornaments  used  by 
some  of  the  tribes,  but  a  few  have  small  brass  things  through  their  lips, 
or  through  one  side  of  the  nose.  They  have  the  usual  love  for  beads. 
They  all  wear  calico,  though  some  have  not  very  much,  and  they  love 
bright  colours.     There  is  not  much  tattooing. 

Before  going  after  elephant,  a  hunter  will  go  through  a  certain 
ceremony,  and  will  be  painted  with  red  and  white  on  the  chest  and  face. 
They  will  go  great  distances,  to  a  man  who  is  known  for  his  good 
hunting  charms.  They  have  small  grass  huts,  about  a  foot  high,  under 
which  they  place  the  elephant-tueks  after  a  successful  hunt.  They  leave 
them  there  for  about  three  days.  A  successful  elephant-hunter  is  met 
at  his  village  with  great  rejoicing.  The  people  are  well  built  on 
the  whole,  though  as  a  rule  they  are  not  tall.  There  are  a  few 
oases  of  madness  amongst  them.  There  are  special  men  in  each 
village  who  do  iron  and  wood  work ;  but  they  are  poor  hands  at 
these  things,  on  account  of  the  rough  life  they  led  when  raided  out  by 
the  Arabs. 

They  have  no  cattle,  and  but  few  goats.  Horses  would,  I  think,  do 
all  right  if  they  could  be  brought  up.  The  crops  consist  of  Indian 
com,  millet,  casava,  sweet  potatoes,  beans,  oil  seeds,  pumpkins,  and 
tobacco.  There  are  made  roads  near  Choma  station  over  to  Eaputa, 
and  a  branch  running  towards  Lualika,  but  only  going  as  far  as  Mr. 
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Knight's  place,  which  is  about  6  miles  down  the  river.  There  are  two 
whites  in  the  Choma  division.  The  rainy  season  begins  in  December 
with  short  showers,  and  the  heavy  rains  are  over  about  the  end  of 
March;  the  grass  is  burnt  in  July.  The  natives  are  mostly  armed 
with  cap  guDs,  and  nearly  all  carry  spears.  One  seldom  sees  a  bow 
and  arrows. 

Large  tracts  of  land  are  now  being  put  under  cultivation  by  the  natives. 
The  edges  of  the  swamps  can  be  turned  into  rioh  rice-fields,  and  can 
produce  a  huge  crop.  European  potatoes  can  be  gTOwn  well  too,  with 
a  little  trouble.  The  climate,  in  spite  of  the  large  swamps,  is  not  worse 
than  in  most  parts  of  Central  Africa,  and  with  care  whites  can  live 
without  much  discomfort. 


II.  EXPLOKATIONS  WEST  OF  THE  LOANGWA  EIVER.* 

By    CYRIL    D.    HOSTE, 

In  December,  1895,  the  late  Dr.  J.  A.  Maloney,  having  constnicted  his  wet  season's 
camp  at  Mafuta's,  some  20  miles  north  of  the  Aogoni  chief  Mpeseni,!  retomed  to 
England.  His  sudden  death  preventing  his  return,  I  was  instructed  to  proceed 
and  explore  the  country  to  the  west  of  the  Loangwa  river. 

On  August  17,  1896,  having  engaged  enough  carriers  from  the  villages  cloee 
to  us,  my  companions  and  I  left  Ghinunda  and  took  the  now  well-known 
path  to  Kambwire;  only  stopping  long  enough  to  obtain  additional  carriers, 
we  passed  on  to  Chisiri,  on  the  Aruangwa  (Loangwa)  river.  This  chief  lent 
us  three  very  small  canoes,  with  which  we  transported  our  loads  across. 
The  path  led  us  through  a  Mopani  forest,  and  we  crossed  the  Mpamasi  river 
about  20  miles  north  of  Chisiri.  Game  was  fairly  plentiful  in  this  part,  the 
chief  antelope  being,  of  course,  the  impalla ;  and  I  noticed  the  spoor  of  kudu, 
roan  antelope,  water-buck,  and  wart-hogs.  A  good  troop  of  elephants  had  also 
moved  off,  quite  recently,  from  that  river.  After  crossing  the  Mpamasi^  the  path 
takes  a  turn  to  the  north-west,  and  we  reached  the  villages  of  EUavimbe  and 
Mnawaria,  on  the  Mnyamasi  river.  I  sant  up  for  the  chief,  and  was  rath^ 
surprised  to  find  Mnawaria  a  woman.  She  has  a  good  deal  of  authority  over 
her  people — in  fact,  more  than  one  generally  sees  among  the  chiefs  of  these 
small  Wabisa  villages.  To  the  west  of  her  village  there  are  some  sandstone  hills, 
at  the  foot  of  which,  on  the  east  side,  there  is  a  very  strong  sulphur  spring  of 
boiling  water. 

After  leaving  Mnawaria,  we  again  crossed  the  Mnyamasi  river  and  struck  to  the 
south-west,  reaching  the  Mtinondo  river,  having  passed  over  a  track  of  country 
strewn  with  water-worn  stones.  The  country  for  10  miles  before  reaching  this 
river  is  open,  and  we  had  a  good  view  of  the  Mchinga  range,  which  looks  like  a 
wall  stretching  north  and  south  without  a  break,  except  for  two  very  fine  water- 
falls, where  the  Mnyamasi  and  Mtinondo  seem  to  drop  directly  from  the  Mchinga 
plateau  to  the  low  country  of  the  Aruangwa  (Loangwa)  valley.    As  the  carriers 


*  Map,  p.  692. 

t  See  Mr.  Money's  map  of  British  Central  Africa,  Oeoq.  Journal^  vol.  x.  p.  23fi. 
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were  running  short  of  food,  we  were  not  able  to  s;et  a  close  view  of  these  falls,  but 
had  to  make  for  the  nearest  village,  which  was  Mpemba,  on  the  Matisi  river.  From 
here  we  moved  on  to  Chitala's  village,  on  the  Mpamasi  river*.  Chitala  (known  to 
Joseph  Thomson  as  Eatra,  and  to  Mr.  £.  J.  Glave  as  Eatara)  belongs  to  the 
Wabisa  tribe,  and  is,  I  believe,  related  to  Eambwire,  who  used  to  live  in  this 
district  until  he  could  stand  the  Awemba  raiding-parties  no  longer,  when  he  moved 
eastwards,  and  built  his  village  where  it  now  stands  on  the  Lokusye  (Kukusi)  river. 
Chitala  told  me  that  his  name  was  Chitala,  and  not  Eatara  or  Eatra,  but  he  is 
sometimes  called  Chiwesa,  and  I  have  frequently  heard  him  called  by  this  name 
myself. 

Soon  after  arriving  at  his  village,  Chitala  brought  me  a  letter  written  by  Mr. 
£.  J.  Glave,  of  the  Century  Magazine,  who  passed  through  in  June,  1894.  This 
is  a  copy  of  the  letter  : — 

"  Eatam*9,  June,  1894. 
"  To  any  Gentleman  visiting  this  Chief, 

*'  Sib, — He  is  the  most  hospitable  and  friendly  chief  I  have  met  in  this  part 
of  the  world.  He  If,  as  far  as  I  can  learn,  loyal  to  the  British.  He  permits  no 
Arab  to  enter  his  stockades,  and  allows  his  people  to  sell  them  no  slaves.  He 
can  supply  guides  either  across  the  Mchinga  mountains  to  the  Ilala  country,  or 
to  Eambuidi  (Eambwire?),  the  Bisa  chief  to  the  south-east  from  here.  He  is 
thoroughly  friendly,  and  most  anxious  that  the  British  build  a  fort,  somewhere  in 
the  country,  to  protect  his  neighbouring  villages  against  the  Angoni  of  Mpeseni 
and  Mombera.  With  a  very  little  assistance  from  the  whites,  such  men  as 
Eatara  can  hold  their  own  against  their  enemies.  Two  hours  from  here  will 
be  found  a  curious  section  of  country  strewn  throughout  with  sections  of  fossilized 
timber. 

"Between  here  and  the  hills  you  can  get  sport — eland,  kcodoo,  water-buck.  I 
went  out  twice — each  time  got  a  beast,  first  eland,  and  then  water-buck. 

"  Very  truly, 

"  E.  J.  Glave, 

"  Special  corres^wndeLt  of  the  Ntw  YorL. Century  Magazine.'^ 

The  fossilized  timber  mentioned  by  Mr.  Glave  is  scattered  over  a  very  large 
area,  and  is  to  be  found  almost  as  far  south  as  Chilenga's  village.  The  country 
at  the  foot  of  the  Mchinga  range  is  very  much  cut  up  with  ''dongas,**  and 
here  again  we  found  a  great  deal  of  water-worn  stones,  chiefly  a  very  poor  quartz. 
The  range  itself  is  composed  almost  entirely  of  granite,  and,  except  for  where 
the  granite  is  protruding,  trees  cover  the  whole  sides  and  summit.  The 
timber  is  chiefly  machabel,  gusi,  mopani,  and  on  the  higher  country  mahobo- 
hobo ;  bamboos  also  grow  at  the  foot  of  the  range  along  the  banks  of  the  Mpamasi 
river.  Chikwanda,  the  dreaded  chief  of  the  southern  Awemba,  lives  on  the 
high  plateau,  his  village  being  two  days  to  the  north-west  of  Chitala. 

After  crossing  four  running  streams  we  reached  the  Eapamba,  which  is  a  fair- 
sized  river.  Here  we  saw  a  troop  of  about  fifty  elephants,  but  were  unable  to  get 
a  shot.  Crossing  the  Eapamba  and  Luanda,  the  next  river  of  any  importance  is 
the  Mtisasi,  where  we  found  the  remains  of  an  old  village,  which  the  natives  say 
belonged  to  Chilovi,  who  was  raided  and  burnt  out  by  the  Chikunda  from  the 
lower  Aruangwa  (Loangwa).  All  that  remains  of  the  village  is  a  large  grove  of 
bananas.  Between  the  Mtisasi  and  Chilenga's  village  we  crossed  seven  streamf^ 
all  of  which  contained  good  cold  water. 
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CbileDga,  Chinema,  and  Mtanda  have  tbeir  villages  close  together,  and  their 
mother,  Anatandali,  has  her  village  about  4  miles  down  the  Lusuiswe  river,  which 
passes  through  this  small  colony  of  Mlala  people.  These  people  came  down  some 
years  ago  from  the  plateau,  as  they  found  that  the  soil  was  more  fertile  in  the  low 
•country. 

From  Chilenga's  we  moved  up  to  the  top  of  the  mountains.  The  climb  was 
very  severe  even  for  us  white  men,  who  carried  nothing,  but  what  it  must  have 
heen  for  the  carriers  with  their  loads  it  is  hard  to  imagine.  They  only  asked  that 
the  drummer  might  be  sent  on  ahead,  so  that  he  could  sit  on  the  top  of  the 
mountains  and  beat  his  drum,  and  they  could  then  tell  how  much  further  they 
had  to  climb.  The  country  at  the  edge  of  the  plateau  is  a  good  deal  broken  up 
with  large  valleys  and  rocky  "kopjes,**  and  the  formation  is  granite;  but  after 
passing  through  about  2  miles  of  rough  country,  we  got  a  view  of  rolling  bush 
veldt,  which  extended  as  far  as  we  could  see.  The  climate  on  the  plateau  is 
delightful,  and,  of  course,  much  cooler  than  the  Aruangwa  (Loangwa)  valley. 
While  up  on  the  Mchinga  plateau  this  time  I  bagged  a  very  fine  old  sable  antelope 
bull,  the  first  and  last  which  I  saw  in  Central  Africa.  It  must  have  been  a  very 
good  game  country  before  the  cattle  plague  passed  over  it,  as  game  can  find  green 
gra<;s  all  the  year  round,  and  water  is  very  plentiful. 

Returning  to  Chilenga's  to  meet  some  of  our  party  who  had  brought  np 
further  supplies,  we  next  mo7ed  to  Saide's  village,  on  the  Aruangwa  (Loangwa), 
crossing  the  Mtisasi  river  5  miles  to  the  east  of  Anatandali'd  village.  Then 
we  struck  south  through  Kampara,  and  stopped  for  the  first  night  at  Chom- 
bomere,  where  the  Lusuaswe  joins  the  Aruaogwa  (Loangwa)  river.  From  here 
we  went  south-west,  passing  through  two  or  three  small  Chikunda  villages, 
Aud  reached  Sefior  Cardoza*s  place  at  the  junction  of  the  Mpapushi  and 
Aruangwa  (Loangwa)  rivers.  Cardoza,  or,  as  the  natives  call  him,  Msassa,  is  a 
black  Portuguese. 

Finding  that  we  could  not  get  through  to  Salisbury,  on  account  of  the  Mashona 
rising,  I  here  turned  back,  and,  sending  some  of  the  white  men  home  via  Kota 
Eota,  Blantyre,  and  Chinde,  proceeded  with  the  others  to  Chombomere;  then, 
striking  straight  across  to  Chilenga,  climbed  up  to  the  plateau  again,  and  built  our 
huts  for  the  wet  season  about  2  miles  to  the  east  of  the  Lusuaswe  river.  Fresh 
provisions  and  calico  having  arrived  from  Blantyre,  I  started  off  to  look  at  the 
country  about  Serenje*s  village,  and  make,  if  possible,  round  to  the  south.  Cross- 
ing the  Lusuaswe  over  a  natural  bridge,  we  reached  the  valley  of  the  Wangala 
5  miles  further  north,  and  followed  that  river  to  its  headwaters,  which  are  close 
to  SercDJe.  Sareuje  has  moved  his  village  since  Joseph  Thomson  passed  through, 
so  as  to  be  nearer  a  large  iroa-mioe  which  supplies  the  whole  of  this  country  with 
materials  to  make  assegai-heads,  axes,  hoes,  et:.  Striking  to  the  north-north-east, 
we  came  to  Nansara,  on  what  Joseph  Thomson  calls  Moir's  lake,  though  now  it 
is  little  more  than  a  swamp,  being  overgrown  with  grass  and  reeds.  Nansara  told 
me  that  the  situtunga  antelope  inhabits  this  swamp,  although  of  course  he  did 
not  know  it  by  this  name,  calling  it  the  n*zoe. 

Five  miles  to  the  west  of  Nansara  we  passed  Sdreoje*s  old  village,  on  the 
headwaters  of  the  Molembo  river,  which,  the  guide  told  me,  runs  into  the  Luapula. 
Mchinka's  was  the  next  village,  lying  about  18  miles  west  of  Nansara.  Strikioi; 
to  the  south-west,  we  passed  through  a  more  open  country,  which  is  well  watered, 
and  reached  Eawamba,  having  passed  Kwamwando  about  6  miles  to  our  west. 
Crossing  the  Cbipendesi,  we  passed  through  Mkwessa^s  and  Chikolongo*8,  and 
reached  Muwundu,  or  Eawondo,  as  he  is  sometimes  called.  The  country  changes 
suddenly  at  the  crossing  of  the  Chizimba  river,  between  Chikolongo  and  Muwundo, 
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to  a  schist  formation,  whereas  all  the  journey  before  reaching  the  Ghizimba  was 
through  granite,  with  an  occasional  iron  *'  bar.**  The  whole  district  passed  through 
would  make  a  good  farming  country,  and  is  well  adapted  to  stock-raising,  as  there 
is  gooi  feed  all  the  year  round,  plenty  of  running  water,  and,  as  far  as  I  could  see, 
no  tsetse  fly.  The  climate  is  as  fine  as  any  that  I  have  ever  seen  in  Africa.  The 
water  is  good  and  plentiful.  The  timber  is  almost  the  same  as  in  Mashonaland. 
The  whole  country  has  been  covered  with  it,  but  the  natives  have  cleared  large 
tracts  for  their  fields. 

Muwundu  has  the  largest  village  of  any  Mlala  chief  that  I  have  yet  seen,  and 
after  he  got  over  his  first  scare  he  seemed  to  be  a  very  good  specimen  of  his  tribe. 
Taking  the  path  to  Chaiye,  we  crossed  the  Ghizimba  and  Mweshia,  besides  a  few 
smaller  streams,  all  running  to  the  south  through  a  very  rough  and  broken  country. 
The  Mweshia  is  a  very  good  river,  with  a  tremendous  current.  Between  the 
Mweshia  and  Chaiye  the  path  takes  one  over  three  high  ranges,  passing  close  to 
Ghilefwi  mountain,  over  the  top  of  Miniwaoga  mountain,  and  then  suddenly  drops 
down  to  the  Kaombe  river,  on  which  Gbaiye  has  his  village.  The  difference  in 
temperature  on  the  Kaombe  at  this  point  was  very  noticeable,  being  a  good  many 
degrees  hotter  than  the  high  veldt. 

On  inquiring  abDut  the  country  to  the  west,  and  where  the  Lokosashi  had  its 
headwaters,  I  found  all  native  opinions  differed,  so  determined  to  go  west  and  see 
for  myself.  The  only  thing  that  they  agreed  about  was  that  the  Lokosashi  rose 
in  the  Irumi  mountains. 

Striking  west,  after  traversing  a  broken  country,  we  reached  Eatiso  hill,  which 
is  a  bald  granite  kopje,  after  rising,  according  to  my  aneroid,  about  1000  feet  since 
leaving  Earulania.  Kamela  and  Lalasia  are  the  next  villages,  both  on  the 
Lokosashi  rivers.  Passing  by  the  villages  of  Wemba,  Mk  wampura,  and  Chimk wampi^ 
we  reached  the  new  village  of  Chiwali,  who  seems  to  be  an  influential  man  amongst 
the  Mlala,  and  is  building  a  very  large  village.  There  are  a  good  many  open 
valleys  in  this  district,  and  plenty  of  water,  the  whole  country  being  drained  by 
the  Lokosashi  and  its  tributaries.  Going  north  from  Chiwali,  we  passed  the  old 
deserted  village  of  Eafura,  on  the  Chimpinda  river,  and  camped  for  a  night  at 
Mtinauli.  The  next  morning  we  crossed  the  Lokosashi  again  running  smth-east 
at  the  drift.  Striking  east  after  crossing  it,  we  next  came  to  the  Chipandesi,  which 
we  crossed  by  a  natural  bridge.  This  bridge  is  formed  by  one  enormous  boulder, 
under  which  the  river  burrows,  coming  up  again  40  yards  lower  down.  Still 
continuing  to  the  east,  we  passed  Changwi  and  Chintankwa,  and  reached  Muwundu 
on  April  28..  Having  rejoined  our  parfy,  we  struck  across  towards  Serenje's  to 
escape  the  rough  broken  country  immediately  to  our  east.  We  passed  through 
a  splendid  district,  crossing  the  Mweshia,  Msuema,  and  Kaombe,  and  got  into  our 
old  road  near  Serenje's  iron-mine,  reaching  our  main  camp  on  May  11.  On  oar 
next  journey  we  struck  north,  crossing  the  Kapamba,  and,  passing  through  a  good 
piece  of  country,  got  on  to  Joseph  Thomson's  road,  which  we  followed  down  the 
mountains  to  Chitala.  There  is  a  much  easier  descent  from  the  plateau  jiere  than 
at  Chilenga,  and  the  scenery  is  very  fine  all  along  the  Mpamasi.  From  Chitala 
we  took  our  old  road  back  to  Chilenga,  and  soon  after  reached  the  main  camp. 
Our  relief  having  now  arrived,  we  commenced  the  homeward  journey.  Walking 
as  far  as  Cardoza^s  place  we  took  canoes  down  to  Zumbo,  which  is  cloae  to  the 
junction  of  the  Aruangwa  (Loangwa)  and  Zambesi.  From  Zumbo  to  Kachomba 
took  us  five  days,  at  which  place  we  had  to  leave  the  canoes  and  walk  to  Tete 
(eight  days),  taking  the  broad  *'  machila'*  road  to  the  south  of  the  river.  At  Tete 
we  engaged  a  house-boat  to  take  us  down  the  Zambezi,  and  arrived  once  more  at 
Chinde,  after  an  absence  of  over  two  years. 
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Note. — The  accompaDying  map  is  made  from  compass  bearings,  and  distances 
measured  by  the  time  of  marching. 

Eambwire\  near  the  Loangwa  river,  was  taken  as  a  fixed  point  frt>m  which  to 
commence  the  surveys. 


Approximate  Heiohts  above  Bea-letel  bt  Axeboid. 

Fe«t. 

Chiiitankwa  ...        ...        ...        ...        ...        ...        ...        ...  4140 

Chizimba       ...        ...        ...        ...        ...        ...        ...         ...  2890 

v^UlinrolI.l  ...  ...  ...  ...  ...  ...  ...  ...  *0\9v 

V/Uaiye  ...         ...        ...         ...        ...         ...         ...         ..•  ZAifu 

J\AIu6JLC>  ...  ...  ...  ...  ...  ...  *..  ...  wsvw 

ISloOIIIDO  ...  ...  ...  ...  ...  ...  ...  ••■  OVcKI 

Karabuma     ...        ...        ...        ...        ...        ...        ...        ...  Id90 

J\n«IJBO  .•«  ..a  ...  ...  ...  ...  ...  ...  £vw^j 

Mtinauli        4340 

Muwundu      4290 

Mwoshia  river  (upper  crossing) 2990 

Mkwampura 4S40 


Height  by  Boiling-'Poikt  Thebmometer.* 


Kasandwe 

Kwakumbi 

Mambesa 

Sunda 

oaicie  ...         ...        ..< 

Lusuaswe  river  camp 
Mzttua 


4795 
1818 
2178 
2088 
1981 
1984 
1612 


ON  SEA-BEACHES  AND  SANDBANKS.t 

By  VAUQHAN  CORNISH,  M.Sc.  (Vict.  Univ.),  F.O.S.,  F.B.a.S. 

§  11.  Ox  the  Chesil  Beach,  a  Local  Study  in  the  Gbadiko  of 

Beach  Shinole. 

The  Chesil  Bank  has  long  been  a  sort  of  prize  puzzle  among  beaches,  and  space 
forbids  detailed  reference  in  this  place  to  the  somewhat  extensive  series  of  paper* 
which  geologists  and  eogineers  have  written  upon  the  subject.  To  put  the  matter 
shortly,  the  chief  crux  has  been  the  circumstance  that  the  pebbles  are  fine  at  the 
west  end  and  coarse  at  the  east  eod.  This  has  been  generally  regarded  as  a  pecoli- 
arity  to  be  explained  by  special  causes,  as,  e.g, — 

(a)  That  the  material  travels  from  east  to  west,  and  not  from  west  to  cast. 


♦  Kindly  communicated  by  Dr.  J.  8.  Hyland. 

t  Paper  read  at  the  Royal  Geographical  Society,  March  16, 1898.    Continued  lioift 
p.  543. 
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which  U  to  moke  the  materUI  travel  for  the  greater  part  of  its  course  against  the 
wind  and  watm  and  stronser  tide  current.* 

(b)  That  the  matarial  traveU  from  west  to  east,  but  that  the  sea  transports  the 
iarger  stoaes  more  quickly  than  the  small. f 

This  seems  to  bs  a  mistaken  deduction  from  the  circumstaDce  that  laige  pebbles 
can  outstrip  smaller  ones  when  rolling  freely  down  a  slope,  a  case  which  has  little 
analogy  with  the  transport  of  pebbles  along  the  shore,  where  buoyanoy  is  the 
important  factor, 

(c)  That  the  a^rangemeot  of  the  shingle  on  the  Cheail  Beach  is  due  in  but 
small  part  to  what  is  happening  now  and  has  happened  of  recent  years,  being 
mainly  due  to  circnmstfincaa  operating  through  long  preceding  periods. 

Now,  the  stones  supplied  ia  bygone  agea  were  either  friable  or  tbey  were  not. 


1.  8.— BAST 


If  friable,  they  no  longer  remain  on  the  siirface  of  the  beach  i  if  not  friable,  then 
euch  as  still  remain  on  the  surface  of  the  beach  have  made  countless  joaroeys  to 
and  fro  in  the  course  of  countless  tides  and  waves.  The  Chesil  Ceach  is  periodically 
raked  over  by  the  eea  throughout  its  whole  length  and  breadth.  Thus  the  present 
arrangement  of  the  stones  upon  the  eurfsce  of  the  beach  is  certainly  conformable 
with  the  present  circumstances  of  wind,  wave,  and  tide,  whatever  may  have  been 
the  original  mode  of  supply  of  the  shingle. 

The  Chesil  Boaeh,  in  the  greatest  extension  ascribed  to  it,  is  reckoned  to  reaoh 
from  Bridport  harbour  to  Chesilton  In  my  study  of  the  grading  of  shingle  on  this 
beach,  after  two  preliminary  viuts  to  the  Chesilton  end,  I  started  from  Bridport 
harbour,  and  mode  my  way  on  foot  from  thence  to  Abbotsbury  (first  day),  taking 
samples  of  shingle,  and  thence  on  foot  and  by  boat  to  Chesilton'  (second  day).    On 

*  For  partioulars  of  thu  tides,  see  King's 'Channel  Pilot,' 12th  edit 
t  Sir  John  Coode,  Min.  Proe.  Iml.  C.E.,  vol.  lii.,  1892-S. 
No,  VI.— June,  1898.]  2  i 
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tb«  third  daj  I  went  by  boat  elate  under  the  shore  to  Blaeknor  Pcunt,  landing 
oocosionsHy,  and  theo  walked  back  from  Cbeeilton  for  about  a  mile  westwaid  along 
the  beach,  Neartheweat  end  of  the  beach  the  material  of  the  cli  A  is  moitly  fin^  and 
heuoe  in  travelling  will  be  graded  up,  i^.  the  average  size  will  iacreMO  (Law  2^ 
It  is,  however,  obTious,  upon  sl^ht  inspection,  that  the  small  shingle  of  the 
beach,  from  Bridport  harbour  to  Burton  BradsCock,  is  not  munljr  derived  &om 
tboee  clilTs,  and  hence  the  grading  of  their  detritus  is  not  the  principsl,  and  probablj 
is  hut  a  small  factor  of  the  whole  procesa  of  grading  up  of  the  shingle  during  west- 
to-east  travel.  I  found  that  the  increase  in  size  of  shingle  was  very  gradual  until 
near  the  Cheailton  end  when  the  increase  became  rapid,  at  the  same  time  tiiat  > 
certain  kind  of  Qattened  white  stone  became  conspicuous.  On  arriving  at  "the 
end  of  the  beach,"  that  is  to  eay,  where  the  foreshore  is  altnoEt  enlirely  composed 


of  material  freahly  aupplied  from  the  Portland  ctiffs,  it  was  OTident  that  tfasM 
white  atonea  were  from  the  Portland  rock,  which  is  here  fed  to  the  foreahora  by 
tipping  the  waate  atone  of  the  quarries,  which  have  for  many  years  been  eztenrirely 
worked  on  the  plateau  (Figs.  3  and  4).  Almost  all  the  fragments  thus  supplied 
to  the  foreshore  are  large,  for  not  only  is  the  atone  compact,  but,  as  is  easily 
recognized,  the  material  is  sorted  by  sizes  in  the  well-known  way  by  tip^nng,  the 
fine  stuff  mostly  remaining  near  the  top,  and  the  lai^  fragments  moetly  reaching 
the  bottom.  Nevertheless,  the  material  within  reach  of  the  breakers,  though  mostly 
large,  contains  a  notable  quantity  of  little  alonee,  not,  however,  rounded  ahin^ 
like  the  small  stones  near  Burton  Brndstock,  but  for  the  moet  part  angnlar,  which 
indicates  that  they  have  been  produced  on  or  near  the  spot  by  chipping  and 
breaking  of  larger  atone?.  Under  water  I  saw,  from  the  boat,  a  great  store  of 
rounded  boulders,  larger  than  those  upon  the  beach.  On  retracing  my  stepa  west- 
wards along  the  beacb,  I  lost  lught  of  the  chips  almost  immediately.    Hy  attention 
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was  giyen  to  the  flattened  white  stones,  which  I  found  to  decrease  rapidly  in 
average  size  within  the  first  mile  of  their  origin  (Law  1).  We  see,  then,  that 
the  grinding  down  and  bodily  removal  of  fine  stuff  from  the  fresh  detritus,  copiously 
supplied  by  the  Isle  of  Portland,  is  an  important  factor  in  the  grading  of  the  beach 
in  its  eastern  part.  The  sudden  change  in  the  direction  of  the  coast-line  at  Chesilton 
is  sufficient  to  account  for  the  supply  to  the  beach  of  a  very  large  proportion  of  the 
Ing  fragments  from  the  quarries  and  cliffs  (for  the  south-westerly  winds  must  send 
the  waves  along  the  shores  of  Portland  in  towards  Chesilton).  On  the  other  hand, 
the  strong  ouUet  along  this  shore  (see  post.  Fig.  11)  is  sufficient  to  explain  a  rapid 
removal  of  the  chips. 

The  wind  during  my  visit  being  easterly,  I  saw,  especially  in  the  neighbourhood 
of  Abbotsbury,  how  the  gentle  waves  from  the  east,  which  must  transport  shingle 
in  a  westerly  direction,  were  picking  out  all  the  smaller  stones,  so  as  to  leave  Uie 
put  of  the  beach  which  they  raked  over  much  coarser  than  the  beach  immediately 
beyond  their  reach.  This  illustrates  how  the  operation  of  Law  5  assists  to  increase 
the  proportion  of  fine  to  large  shingle  at  the  west  end.  But  on  reflection,  while 
the  proportions  of  the  things  seen  were  still  present  in  the  mind's  eye,  it  seemed  to 
me  that  something  was  still  lacking  to  explain  the  greatness  of  the  accumulation 
of  fine,  rounded  (and  therefore  travelled)  shingle  at  ibfi  west  end,  an  accumulation 
tlie  more  remarkable  that  large  quantities  are  annually  shipped  away  at*  Bridport 
harbour,  and  that  the  shingle  there  is  mostly  fine  throughout  its  whole  thickness* 
I  therefore  took  an  early  opportunity  of  examining  the  shore  to  the  westward  of 
Bridport,  which,  strictly  speaking,  I  ought  to  have  done  before,  for  no  beach  not 
■applied  by  waste  of  the  shore  at  back  of  it  can  be  adequately  studied  within  its 
own  limits;  we  ought  always  to  go  beyond  and  examine  its  sources  of  supply 
from  both  ends.  I  started  from  Lyme  Regis  and  went  to  Bridport  by  boat  and  by 
walking,  taking  samples  of  the  shingle,  and  then  worked  my  way  back  to  Lyme ;. 
and  here  I  may  note  that  it  is  advisable  to  walk  a  beach  both  ways  when  studying 
the  grading  of  material.  The  trend  of  the  coast  changes  at  Charmouth,  just 
eaiBRtwards  of  which  the  great  accumulation  of  shingle  which  characterizes  the 
eastern  part  of  Lyme  Bay  really  begins  (Fig.  5).  On  the  lonely  shore  between 
Gbarmouth  and  Eype,  Golden  Cap  and  Thomcomhe  project  somewhat  from  the  line 
qf  eoastf  and  a  reef  of  rocks  projects  from  each  headland,  forming  altogether  very 
cormderable  natural  groynes,  the  last  before  Portland.  On  the  western  side  of 
Golden  Cap  is  a  considerable  shingle  beach,  which  rises  to  a  notable  height  above 
ordinary  tide-level,  and  is  composed,  near  the  promontory,  of  coarse  shingle  (Fig.  6). 
On  the  east  side  of  the  promontory  the  level  of  the  beach  is  lower.  I  commenced 
taking  specimens  about  the  middle  of  the  bay  opposite  Chidcock  (or  Seatown)  Mouth,, 
and  found  a  steady  increase  of  size  eastwards,  accompanied  by  an  increase  in  the 
height  of  the  beach  until  the  Thorncombe  or  Down  Cliffs  double  promontory  was 
reached,  where  the  shingle  was  about  as  big  as  that  at  Chesilton.  From  this 
point  the  beach  to  Golden  Cap  presents  to  the  eye  an  imposing  accumulation  of 
shingle.  On  the  east  side  of  the  promontory  of  Thorncombe  there  is  no  proper 
beach  accumulation,  the  sea  reaching  the  cliffs  at  high  tide ;  but  a  beach  begins  to 
form  about  opposite  Eype  Month,  the  material  being  the  finest  shingle  (Fig.  7). 
On  the  east  side  of  Bridport  harbour  the  size  of  the  shingle  is  already  slightly 
greater,  and  thence  eastwards,  as  we  have  seen,  the  increase  of  size  proceeds  slowly 
imtil  we  near  Poitland,  when  it  becomes  rapid.  It  is  noteworthy  that  on  the  west 
aide  of  Bridport  harbour  the  shingle  under  the  training  wall  or  pier  is  bigger,  not 
only  than  that  on  the  east  side,  but  than  that  at  Abbotsbury.  Westwards  of  Lyme». 
again,  there  is  no  lack  of  large  shingle  in  favourable  situations,  as,  e,g.,  at  Seaton 
and  at  Beer. 
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It  appears,  therefore,  that,  in  addition  to  the  causes  already  adduced  as  con- 
tributing to  produce  the  observed  grading  of  the  Chenl  Beach,  ike  Datural  groynes 
at  Golden  Gap  and  Thomcombe  are  of  capital  importance,  for  it  is  these  pnijwtlioiis, 
to  a  far  greater  extent  than  the  character  of  the  local  rock,  which  determine  the 
supply  from  the  west  of  an  OYerwhelming  proportion  of  fine  material  to  the 
western  end  of  the  Chesil  Beach  (see  Law  5). 

There  may  be  other  factors,  in  addition  to  those  of  which  I  have  taken  account, 
•contributing  to  produce  the  grading  of  shingle  upon  the  Chesil  beach ;  indeed,  it  is 
never  permissible  to  assert  that  all  the  fiActors  have  been  ascertained  which  oontEibiits 
to  produce  any  natural  phenomenon.  But  I  think  the  causes  I  have  adduced  are 
Adequate  to  explain  the  moderate  store  of  facts  which  we  as  yet  possess  as  to 
the  sizes  of  shingle  upon  different  parts  of  this  beach.  To  recapitulate,  tiie  salient 
points  as  to  grading  on  the  Chesil  Beach  are  briefly  as  follows : — 

1.  The  beach  is  fed  at  both  ends  (Bridport  and  Chesilton). 

2.  The  material  fed  in  at  the  west  end  is  mostly  fine,  owing  chiefly  to  the 
natural  groynes  at  GK)lden  Cap  and  Thomcombe. 

3.  The  material  fed  In  at  the  cast  end  is  mostly  coarse,  owing  to  the  natnie 
of  the  local  rock  and  the  mode  in  which  it  is  supplied  to  the  fureshore. 

4.  The  main  drift  of  water  is  easterly,  but 

5.  Of  the  fine  shingle  carried  eastward  from  Bridport,  much  is  brought  back  by 
waves  from  the  east ;  whereas 

6.  The  strong  outset  at  Chesilton  removes  such  fine  Stuff  as  may  bo  there 
euppUed  from  Portland. 

7.  The  largest  waves  converge  on  Chesilton  from  both  sides. 

It  will  be  noticed  that  there  is  nothing  abnormal  in  all  this,  but  that  the 
•co-operation  of  causes  is  remarkable. 

§  12.  The  Influence  of  Speoifio  Geavity  on  the  Behaviour  op  Bxagh 

Material. 

(a)  Dense  Minerals. — ^The  angle  of  slope  of  the  ridge  of  a  shingle  beach 
depends  primarily  on  the  materials  of  which  it  is  chiefly  composed,  on  their  sise, 
shape,  and  specific  gravity.  Regimen  is  attained  when  the  assistance  which  gravity 
gives  to  transport  with  the  back-wash  makes  the  seaward  equal  to  the  ahoreward 
transport.  An  individual  pebble  of  equal  size  to  those  of  which  the  beach  is  mainly 
composed,  but  of  twice  the  specific  gravity,  if  brought  on  to  the  regimen  slope  of 
such  a  beach  will  work  its  way  down  to  the  bottom,  for  its  extra  resistance  to  the 
back- wash  is  mainly  that  of  greater  inertia,  whilst  it  resists  the  onwash  by  diminished 
buoyancy  also.  Thus  it  hsppens  that  dense  minerals  are  not  commonly  found  open 
the  Fxdls  of  a  shingle  beach ;  but,  as  size  diminishes,  difference  of  specific  gravity 
makes  less  and  less  difference  in  buoyancy,  hence  the  dense  minerals  are  ordinary 
constituents  of  sandy  beaches. 

(&)  Flotsam  and  Jetsam. — Bodies  which  have  so  low  a  specific  gravity  that 
they  float  in  less  than  their  own  depth  of  water  are  flung  in  upon  the  shore  by  the 
breaker,  riding  in  on  the  back  of  the  wave,  as  boats  are  beached  in  a  rough  sea. 
As  soon  as  the  depth  of  the  water  is  too  small  to  float  them,  they  are  stranded,  and 
this  is  the  perfection  of  the  action  by  which  shingle  Fulls  sre  formed.  These  objects 
are  pushed  up  by  each  succeeding  onwash,  in  the  same  way  that  a  boat  is  haakd 
up,  viz.  by  partial  flotation  on  the  arrival  of  deeper  water.  They  thus  reach  the 
extreme  margin  of  the  wash,  where  they  form  the  wrack  which  marks  the  limit  of 
the  sea's  advance.  The  wrack  is  sometimes  collected  together  out  at  sea.  Thus,  in 
Poole  bay,  when  a  calm  or  a  light  off-shore  wind  follows  rough  weather,  one 
occasionally  observes  that  the  flotsam  which  has  been  drifting  widely  scattered  od 
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the  fresher  waters  of  the  ebbing  tide,  is  caught  and  collected  where  the  bonovring 
salt  water  wedge  of  the  incoming  tide  rolls  up  the  lighter  bay-water  as  a  scrolL  The 
welling  up  of  the  water  is  indicated  by  a  smooth  streak/  which  stretches  for  some 
miles,  in  appearance  a  meandering  stream,  and  here  the  wrack  collects.  When  the 
water  of  the  incoming  tide  reaches  the  shore,  the  strange  collection  of  oddments  is 
cast  upon  the  beach. 

A  body  drifting  in  water  is  set  so  as  to  offer  the  greatest  resbtance  to  its  passage 
through  the  water.  Thus,  a  disc  borne  by  the  swirlix^  motion  of  the  incomiog 
wash  has  its  broad  face  downwards,  resisting  the  upward  swirls.  This  resistance  to 
motion  through  the  water  gives  the  disc  its  greatest  buoyancy.  When  harried 
back  in  the  shallow  stream  of  the  back-wash^  the  disc  tends  to  set  so  as  to  resist  the 
stream — that  is  to  say,  edge  downwards.  Thus,  at  the  same  time  that  the  water  has 
become  shallower,  the  depth  required  to  immerse  the  disc  has  become  greater.  Id 
this  way  flat  shells  are  stranded  on  the  beach. 

The  sea's  power  of  transport  of  detritus  depends  mainly  upon  buoyancy.  The 
range  of  specific  gravity  of  detritus  is  small  compared  with  the  variation  of  the 
siae  of  the  particles  which  the  sea  moves.  Therefore  the  buoyancy  of  the  earthy 
materials  which  the  sea  has  to  deal  with,  and  hence  the  power  of  the  sea  ^  to 
transport  them,  depends  mainly  on  comminution. 

§  13.  Sandy  Beaches. 

(a)  The  Sub-stratum  of  Shingle. — Sandy  beaches  are  found  not  only  where 
shingle  is  wanting,  but  where  the  proportion  of  shingle  to  sand  is  smalL  To  ^j. 
our  ideas,  we  will  take  the  case  of  the  sandy  beach  between  Bournemouth  and 
Poole  Haven,  on  either  side  of  Branksome  Chine.  The  eea  here  is  shallow,  and 
the  sea-floor  is  covered  with  sand.  The  cliffs,  of  about  100  feet,  are  mainly  sandy, 
with  a  relatively  small  proportion  of  stones.  These  cliffs  (which  waste  some- 
what rapidly  by  weathering  and  drainage)  must  have  supplied,  even  in  quite 
recent  time?,  a  quantity  of  stones  sufficient  to  form  a  shiogle  bank,  and  as  the 
sea  seldom  reaches  the  cliff- foot,  and  there  is  no  platform  of  hard  rock,  such  a 
beach  would  be  fairly  permaoent.  Instead,  however,  of  being  collected  in  a  bank 
with  sand  visible  at  its  foot  at  low  tide,  the  shingle  tends  to  form  a  layer  under- 
neath the  sand  of  the  beach  and  underneath  the  sand  seawards  of  the  beach. 
It  is  only  visible  when  the  saod  is  removed  either  (1)  after  a  succession  of  gales,. 
(2)  locally  by  a  brook,  (3)  just  behind  the  breaker,  the  pumping  action  of  which 
sorts  the  material  by  sizes,  increasing  the  proportion  of  shingle  to  sand,  so  that 
the  surface  there  is  often  quite  stony. 

It  is  important  to  explain  why  the  shingle  derived  from  the  wasting  of  the  cliffs 
does  not  follow  their  recession  in  such  a  manner  as  to  form  a  shingle  bank.  Some- 
thing can  be  done  towards  providing  an  explanation  by  pointing  out  that  stones 
de  not  travel  readily  up  on  a  bed  of  soft  sand,  and  that  the  breakers  of  a  flat  shore, 
falling,  as  they  do,  on  a  cushion  of  water,  cannot  readily  push  shingle  before  them, 
and  therefore  have  to  act  mainly  by  the  rush  of  water  from  the  back  of  the  wave. 
The  examination  of  these  disabilities,  however,  only  serves  to  show  that  they  are 
quantitatively  insufficient  to  account  for  the  failure  of  the  sea  to  collect  the  shingle 
in  a  marginal  bank.  The  alteration  of  the  relative  positions  of  sand  and  shingle 
from  that  observed,  say,  at  Eastbourne,  Hastings,  or  Folkestone,  is  far  too  great  to 


*  With  a  light  on-shore  wind,  I  have  seen  the  line  of  meeting  of  the  tidal  waters 
marked,  not  by  a  smooth  btreak,  but  by  a  line  of  foam,  where  little  waves  were  &rf alnny. 
In  this  case  there  are  probably  two  salt-water  wedges,  with  a  wedge  of  the  brackish 
water  interposed. 
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be  aooounied  for  by  differences  in  the  relative  mobility  of  the  individual  pebble  and 
the  individual  sand-grain.  The  attempt  to  deduce  the  behaviour  of  a  heterogeneou» 
aggregate  from  the  observed  behaviour  of  individuals  representative  of  the  constit- 
uents is  foredoomed  to  failure,  unless  allowance  be  made  for  the  proportion  in 
which  they  are  respectively  present,  and  much  that  has  been  written  upon  beaches 
is  vitiated  by  neglect  of  this  rule.  Observations  of  the  behaviour  of  shingle 
where  present  in  excess  lead  to  erroneous  conclusions  if  applied  without  correc- 
tion to  the  behaviour  of  disseminated  shingle.  We  must,  therefore,  once  more 
have  recourse  to  the  statistical  method.  At  the  foot  of  our  sandy  beach  we  find 
pebbles  exposed  under  the  breaker ;  why  are  these  not  driven  up  the  slope  of  the 
beach  to  the  limit  of  the  wash?  Because,  when  the  intensity  of  action  begins  to 
diminish^  the  pebble  is  soon  buried  by  the  relatively  great  quantity  of  sand  which 
is  dropped  there,  and  is  thus  removed  from  the  sphere  of  auction ;  for  in  beaches^ 
as  in  dunes,  it  is  only  the  top  layer  which  moves.  Thus  the  shingle  which 
underlies  a  sandy  beach  is  practically  stationary,  not  for  want  of  mobility,  but 
for  lack  of  opportunity  for  movement.  The  sand  of  the  beach  comes  in  and 
goes  out  according  to  the  weather*  and  the  seasons,  the  beach  being  thickest 
in  summer  and  thinnest  in  winter,  and  occasionally  almost  stripped  of  sand 
after  a  succession  of  gales.  When  the  sand  is  carried  out,  the  shingle  is  for 
ihe  most  part  left  behind,  necessarily  at  a  low  level.  The  incoming  sand  buries  it, 
and  so  prevents  the  wash  from  pushing  it  to  a  higher  level.  Thus  each  round  of 
the  seasons  tends  to  leave  the  fresh  supplies  of  shingle  as  a  bottom  layer  close  to 
the  eroded  sea-bed.  Thus,  if  the  finer  material  be  present  in  excess,  it  smothers 
the  shingle  and  forms  the  surfiEU)e.  If  the  shingle  be  present  in  excess,  so  that 
pebble  beds  on  pebble,  the  fine  stuff  is  floated  away  from  the  steeply-sloping  surface. 
In  either  case  the  material  present  in  great  excess  normally  forms  a  bank,  beneath 
which  the  material  which  is  present  in  small  quantity  tends  to  spread  out  as  a 
layer. 

(6)  The  "  Low  "  and  "  Ball  "  of  a  Sandy  Shore. — The  formation  of  a  beach- 
ridge,  er  Full  of  sand,  is  well  seen  when  the  sand  is  being  brought  in  during 
off-shore  winds.  Sand  being  readily  raised  by  upward-swirling  water  (which  is 
equivalent  to  suction  dredging),  the  building  up  of  a  Full  of  sand  in  front  of  the 
breaker  is  accompanied  by  the  excavation  of  a  trough,  or  Low,  at  the  back  of  the 
breaker  (Fig.  8).  This  is  roughly  similar  to  the  simultaneous  excavation  and 
elevation  which  produces  the  ridge  and  furrow  so  well  known  as  **  ripple- mark. 'J^ 
Fine  dust  or  mud  settles  too  slowly,  coarse  shingle  too  quickly,  to  lend  themselves 
readily  to  this  mode  of  distribution  by  waves.  A  Low  is  dredged  out  in  sand  when 
the  breaker-line  remains  stationary  for  a  time,  as,  e,g,y  during  tidal  high  water. 
During  the  ebb  of  spring  tides,  a  lagoon  is  often  left  between  the  beach  and  h 
second  stretch  of  sand.  This  lagoon  marks  the  strip  where  the  breakers  act  during 
the  period  of  neap  tides.  At  low  water  of  spring  tides,  the  belt  of  sand  beyond  the 
Xou7  is  a  sort  of  beach,  the  seaward  face  of  which  is  where  the  wash  of  the  waves 
acts.  When  the  tide  is  up  and  the  sea  is  rough,  there  is  an  outer  line  of  breakers 
on  this  bank,  which  is  called  the  Ball, 

(c)  RiDOB  AND  FuBBOw  Stbuctobb  ON  A  Sandy  Beach, — A  continuous  Full  is 
formed  by  on-shore  action  with  gentle  waves,  but  as  the  size  of  the  breakers 
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*  In  a  rough  sea,  the  removal  of  coarso  sand  and  fine  shingle  is  presumably 
facilitated  by  the  inertia  effect  already  referred  to.  The  shoreward  movement  of  the 
wave  is  so  short  and  sudden  that  the  small  stony  particles  lag  behind  the  water.  The 
seaward  swing  of  the  water,  on  the  other  hand,  lasts  long  enough  to  impart  its  motion 
to  them. 
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increases  the  wash  tends  to  make  the  slope  less  steep.  Neither  the  force  nor  the 
resistance  are  absolutely  uniform  along  the  shore,  so  that  this  action  commences  at 
selected  places.  From  the  moment  that  even  the  shallowest  groove  is  thus  formed, 
the  back-wash  finds  its  way  to  sea  almost  entirely  by  this  path.  The  discbarge  of 
the  breaker  continues,  however,  to  send  the  on-wash  up  the  ridges  as  well  as  up 
the  furrows.  Sand,  thei^sfore,  is  still  deposited  on  the  ridges,  which  may  continue 
to  increase  in  height  while  the  absolute  level  of  the  troughs  may  be  lowered,  and 
the  amplitude  from  the  crest  of  the  ridge  to  the  bottom  of  the  trough  necessarily 
increases.  In  this  way  is  produced  that  succession  of  ridge  and  furrow  at  right 
angles  to  the  aea-front  which  is  doubtless  familiar  to  many,  from  the  inconvenience 
it  causes  to  the  pedestrian. 

Shingle  Barchanes. — A  similar  structure  is  often  produced  when  the  waves  of 
the  receding  tide  have  to  deal  with  a  line  of  shingle  uncovered  beneath  the 
breaker  during  the  time  of  bigh  water.     The   shingle  collects  in  ridges  with 


VIO.  9. — SHIKGLB  BARCHANES  ON  A   SANDT  BKACH. 


intervening  troughs  of  sand,  the  shingle  being  only  swept  out  by  the  back- 
wash where  the  water  is  concentrated  in  troughs.  Fig.  9  sbows  the  form  and 
arrangement  of  these  accumulations  of  shingle,  which  may  be  termed  shingle 
harchanes  from  their  shape.  Tbeir  analogy  with  the  dune  called  a  barchane  is 
obvious,  and  this  renders  superfluous  any  detailed  account  of  how  the  shape  is 
produced.* 

The  carving  of  a  sandy  beach  into  ridges  and  furrows,  the  axes  of  which  are 
parallel  to  the  line  of  action  of  the  wash,  alters  the  character  of  the  Low.  The 
sand  drawn  out  down  the  troughs  forms  here  and  there  bars  across  the  Low^  which 
at  low  water  spring  tide  is  seen  cut  up  into  a  number  of  oblong  or  oval  lagoons. 

(d)  The  Flooding  op  a  Flat  Sandy  Coast. — Although  the  wash  can  pile  np 
sand  in  a  Full  owing  to  percolation,  this  action  does  not  afford  the  same  protection 
against  flooding  by  the  sea  as  does  the  fulling  of  shingle.  This  is  not  merely  due 
to  the  greater  liability  of  sand  to  be  swept  off-shore,  but  also  to  the  circumstance 
that  the  height  reached  by  the  wash  is  much  less  when  it  runs  a  long  course  on  the 
nearly  flat  shore  of  sand.  On  such  a  shore  it  is  easy  to  observe  that  the  edge  of 
the  wash  is  more  and  more  below  the  level  of  the  crest  of  the  breaker  in  proportion 
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Formation  of  Sand-danes"  (jQeographical  Jowmaly  March,  1897). 
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as  the  breakers  increase  in  size.     Protection  from  flooding  on  a  flat  sandy  shore  is 
given  by  the  blowing  of  sand  into  dunes. 

§  14.  Ok  the  making  of  Sandbanks  and  Sandy  Forelands. 

(a)  Tidal  Nodes. — In  tidal  seas  the  rate  of  change  of  currents  is  great,  which 
brings  out  the  inertia  effects  which  sand  shows  so  much  better  than  do  mud  and 
shingle. 

When  a  body  which  is  capable  of  transmitting  a  disturbance,  as  a  pulse,  is 
disturbed  at  any  part,  a  pulse  is  transmitted  to  the  boundaries  of  the  body,  whence 
it  reeurges.  The  pulsation  continues  for  a  time,  but  ultimately  dies  out.  If  the  dis- 
turbance be  repeated  at  a  short  interral  of  time  the  second  pulsation  encounters  the 
resurging  of  the  first,  and  if  this  repetition  of  disturbance  be  kept  up  at  regular 
interrals,  the  body  presently  attains  a  condition  of  persistent  rhythmical  yibration, 
being  parcelled  out  into  vibrating  segments,  whose  boundaries  are  nodes.  The  forms 
of  the  segments  are  various,  according  to  the  mode  of  agitation  of  the  body  and  to  the 
contour  of  the  boundary.  The  shallow  tidal  seas  are  thus  parcelled  out  in  vibrating 
s^ments  bounded  by  nodes.  The  following  remarks  are  intended  to  apply  to  such 
areas.  Confining  our  attention  to  the  tidal  agitation  of  the  sea,  we  perceive  that  no 
particle  of  sea- water  will  wander,  but  that  it  will  vibrate  about  a  position  of  equili- 
brium. The  extremities  of  its  excursions  are  also  the  extremities  of  the  excursions  of 
particles  in  the  neighbouring  vibrating  segments.  A  line  drawn  through  the  points 
of  meeting  is  a  node.  The  lines  of  demarcation  between  vibrating  segments  are 
prdbahle  positions  for  the  accumulation  of  sand,*  In  the  vicinity  of  a  neariy 
straight  coast-line  the  vibrating  segments  are,  I  suppose,  elongated  ellipses,  and 
accumulations  may  take  place  along  the  nodal  lines  AA'  and  BB'  (Fig.  10).    If  the 


Shore   Line 

FIG.  10.— TIDAL   NODES. 


position  of  the  nodes  remained  absolutely  fixed,  the  greatest  accumulation  would 
take  place  along  the  A  lines  (at  right  angles  to  the  shore),  towards  which  there  is 
the  greatest  amount  of  motion.  But  with  the  variations  of  the  tides  the  nodes 
oscillate  about  a  mean  position ;  if,  therefore,  the  motion  in  the  vibrating  segments 
be  violent,  there  is  at  intervals  violent  tidal  agitation  at  the  mean  position  of  the 
A  nodes,  and,  unless  the  supply  of  sand  be  very  great,  accumulation  does  not  take 
place  there. 

The  displacements  of  the  B  nodes,  on  the  other  hand,  are  less  violent,  and  it 
is  therefore  along  these  lines  that  the  principal  accumulations  take  place  when 
accumulation  is  prevented  at  the  A  nodes.   Thus  I  conclude  are  formed — 

(b)  Longitudinal  Sandbanks. — Such  are  the  sandbanks  parallel  to  the 
shore  which  are  numerous  off  the  coasts  from  Flamboro'  Head  to  the  South  Fore- 
land, and  from  Calais,  at  least,  as  far  as  the  Zuyder  Zee.  These  sandbanks  are 
parallel  to  the  main  run  of  the  along-shore  tidal  currents.  They  present  analogies 
with  the  longitudinal  dunes  of  deserts.    When  the  formation  of  such  shoals  is  once 


Ck>mpare  Faraday  on  "  Acoustic  Figures"  (PhU.  Trans.,  1831). 
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storied,  the  mechanism  which  produced  them  is  thereby  assisted,  for  the  currents 
are  deflected  by  the  ridges  and  concentrated  in  the  interveniog  furrows.  Any  sand 
deposited  at  slack  water  in  the  furrows  is  thus  swept  out,  say  by  the  flood-tide, 
and  carried  as  far  as  the  end  of  the  ridge.  Here  are  formed  two  eddies  of  water 
close  to  one  another.  The  sand,  being  denser  than  the  water,  eddies  in  wider 
curves,  and  the  sand  brought  by  one  eddy  is  thus  flung  into  the  other,  whose 
motion  is  equal  and  opposite.  Thus  the  sand  is  concentrated  along  the  prolongation 
of  the  axis  of  the  shoal  near  the  inner  margin  of  the  two  eddies.  The  same  kind 
of  action  lengthens  the  shoal  at  the  other  end  during  the  ebbing  tide.  Such  shoale, 
when  small,  are  liable  to  shift  with  those  irregularities  of  the  yibratory  motions  of 
the  sea  which  result  from  seasonal  and  casual  variations  of  weather.  The  larger 
shoals  are  not  subject  to  much  movement  from  short-lived  disturbances,  even  if 
violent,  for  these  large  heaps  of  incoherent  material  cannot  be  moved  bodily,  but 
only  by  the  rolling  of  the  surface  layers.  On  the  other  hand,  a  very  small  dis- 
turbince  of  conditions,  if  long  continued,  can  shift  the  largest  shoal.  Such  a 
disturbance  is  the  recession  of  the  coast-line.  It  is  probable,  e.g.j  that  the  shoals 
ofif  the  coasts  of  our  eastern  counties  tend  to  travel  at  the  same  rate  as  the  coast 
is  cut  back. 

(c)  The  Vertical  Section  op  Sandbanks. — Sandbanks  frequently  rise  steeply, 
their  material  standing  at  the  maximum  resting  angle.  These  steep  sides  are  more 
common  than  in  the  case  of  dunes,  for  winds  of  maximum  force  are  comparatively 
rare,  and  dunes  are  usually  seen  with  the  shapes  imparted  by  gentler  winds.  In 
the  case  of  tides,  on  the  other  hand,  slack  water,  during  which  a  large  proportion 
of  the  deposition  must  take  place,  lasts  a  comparatively  short  time,  and  the  shoal 
is  shaped  by  the  scouring  currents  which  succeed. 

There  is  another  action  besides  scouring  which  gives  steep  sides  to  sandbanks, 
especially  those  which  rise  from  fairly  deep  water.  The  action  of  the  waves  being 
in  such  cases  great  at  the  surface  of  the  shoal  and  small  at  the  base,  sand  is  con- 
tinually shaken  over  the  edges,  and,  falling  into  nearly  still  water,  gives  the  well- 
known  steep  tcUus,  The  rapid  ratio  in  which  the  intensity  of  wave* action  increases 
with  approach  to  the  surface  thus  tends  to  preserve  a  flat  top  to  shoals.  The  hills 
and  hollows  of  the  surface  of  such  a  shoal  as  the  Dogger  bank  are  much  less  marked 
than  is  common  in  the  case  of  a  tract  of  dunes  in  deserts  of  deep  sand,  for  the  force 
of  wind  increases  in  a  relatively  small  ratio  with  increase  of  elevation. 

(d)  Banneb  Sandbanks. — The  sandbanks  which  accumulate  on  the  more 
sheltered  side  of  headlands,  good  examples  of  which  are  the  Skerries  shoal, 
eastward  of  Start  Point,  and  the  Shambles  shoal,  eastward  of  Portland  Bill, 
suggest  by  their  shape  and  position  that  they  are  deposited  in  ''the  eddy" 
caused  by  the  headland  (Fig.  11).  This  mode  of  statement,  though  perhaps  not 
altogether  incorrect,  is  apt  to  mislead.  Thus,  when  the  tide  is  running  up- 
channel,  there  is  an  eddy  known  to  the  navigators  of  small  vessels  on  the  east 
side  of  Portland.  Not  only  is  the  area  of  the  obvious  eddy  very  small  compared 
with  the  area  of  the  Shambles  shoal,  but  its  centre  is  not  even  situated  within 
that  area,  but  quite  close  under  the  Bill.  As  a  matter  of  fact,  the  matericils 
(broken  shells^  etc,)  which  form  the  Shambles  sandbank  are  not  deposited  in  still 
water,  as  is  clearly  brought  out  in  the  following  note  printed  upon  the  Admiralty 
Chart  2450  (Portland  to  Owers).  "  From  about  ll.*"*  to  XL*^  F.  and  C.  there  is 
an  outset  from  the  west  bay  of  Portland  of  nearly  9  hours*  duration,  which  closely 
skirts  the  rocky  shore,  and  gradually  increases  in  strength  as  it  approaches  the 
Bill.  It  rushes  past  the  Bill  and  over  the  Portland  Ledge  at  the  rate  of  6  or  7 
knots  at  springs.  A  short  distance  eastwards  of  the  Ledge  this  outset  is  met  in 
the  latter  half  of  its  course  at  nearly  right  angles  by  the  stream  which  sets  for 
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nearly  ^  houM  (viz.  from  VI.'"'  20=  to  IIL*"  50"  F.  and  C.)  out  of  tha  out  Uj 
of  Portland  ;  these  united  atre&ms  press  on  towards  the  Shambles,  which  thej 
oroBB  obliquely  about  E.  b;  N.  at  the  rate  of  from  3  to  4  knota.  The  tidal 
Btreanu  set  over  the  Shambles  in  an  easterly,  northerly,  and  westerly  direction, 
making  to  the  eastirard  at  III.'"  45*",  and  to  the  westward  at  X.^  46',  and 
attuning  a  rate  of  3  to  4  knots."  Thus  the  land  depoiitt  from  the  mixing  wattn 
^  the  meeting  itrtams,  an  eEFect  that  is  not  surprising  when  we  conaider  that  the 
mlxiug  of  waters  is  achieved  by  vortices. 

The  surface  layers  of  this  shoal  are  frequently  in  active  motion  even  in  catm 
weather.'and  thspennanenceofths  shoal  undar  these  conditions  has  exoitodmrpriie. 
In  point  of  fact,  the  permanence  qfa  landbank  i$  entttred  iytquality  qfutpply  a*i 
loM,  the  equilibrium  being  dynamic.    As  in  the  case  of  a  banner  cloud  oraitandlng 


wave,  the  structure  persists,  whilst  the  material  is  changed.  In  the  caae  we  are 
oonsidering,  the  supply  may  be  reckoned  as  constant ;  the  loss  depends  npoa  the 
amount  of  surface.  Consequently,  if  a  part  of  the  shoal  were  removed  by  artificial 
means,  supply  would  be  greater  than  loss,  and  presumably  the  shoal  would  grow 
(^ain  to  its  maximum  dimensions.  Only  the  surface  porticlea  of  a  sandbai:^  ex 
sand-hill  are  removed  by  currents,  so  that  the  material  of  the  interior  of  a  stationaiy 
sandbank  is  unchanged.  In  the  case  of  a  travelling  accumulation  of  sand,  such 
as  the  moving  sand-dunes  of  the  desert,  each  part  in  succession  is  br«ught  to  the 
snr&ce,  and  the  materials  may  be  completely  changed. 

The  position  of  the  Sliambles  shoal  may  be  considered  to  be  fixed  relatively  to 
the  Bill  of  Portland.  As  the  Bill  b  cnt  Wk,  so  will  the  shoal  shift  When  tbs 
coast  of  Portland  corresponded  with  the  position  of,  say,  the  present  6-lkthom  line, 


■  Deane,  in  ffin.  Froe.  Intt.  C.E.,  vol.  li.  p.  217. 


the  centre  of  the  ShambleB 
porition. 
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pmuiDAblj  a  little  south  and  east  of  ita  preient 


(«)  BivEB  Babb. — The  entiy  of  the  aalt-watar  wedge  (see  £  2)  u  piobab]j  a 
important  bctor  in  the  formation  of  the  sandy  har  which  uaoally  occars  near  th 
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moutb  of  a  river.  The  inertia  of  the  sand  and  its  superior  density  must  c«us  it 
to  cut  tbrouifh  the  stream-UDes  of  the  river-water  when  this  is  defleotod  upwatdi,* 
so  that  the  sand  passes  ieto  the  salt-water  wedge  mora  rspidlj  and  completely  than 
would  be  achieved  merely  by  settling.  But  the  checking  and  deflection  of  the 
streams  is  probably  not  nearly  the  whole  of  the  roechaninn  by  whiob  the  depodtiOB 
of  sand  is  brought  about  where  a  river  meets  the  sea.  A  great  part  of  this  effect  i* 
probably  due  to  the  motions  which  attend  the  mixing  of  waters,  a  proceaa  whleb 
appears  to  be  almost  ae  potent  a  factor  in  the  formation  of  sandbanks  as  is  the 
mixing  of  aiis  in  the  production  of  clouds. 

(/)  Saksy  Fobblahds  avd  Tbanhvbbbb  Shoals.— The  accumulatton  of  nnd 
le  bars  (i.e.  along  what  we  have  termed  the  A  nodes)  is  the  action  which 


* 

'"        ^^ 

FJO.    13. — NANTDCKBT  IBLAKD. 

on  a  small  scale  is  termed  "  rippling."  It  promotes  the  formation  of  sandy  fbrelaadt, 
for  the  formation  of  such  a  ridge  is  most  readily  started  with  the  l^eaoh  as  a  bsM. 
This  Tact  is  to  be  connected  with  the  circumstance  that  water  is  thrown  off  in 
eddying  massea  from  the  bank  of  a  stream,  and  the  same  action  must  take  place 
when  the  tide  runs  along  a  coast.  Evidently  this  increases  the  amount  of  depodt 
at  the  coastal  ei^tremity  of  the  nodal  line.  The  well-known  sandy  forelands  of 
North  Carolina  (Capes  Hatteras,  Lookout,  and  Fear)  are  each  continued  under- 
water as  npits  of  saod  projecting  seawaTds  for  miles  (Fig.  12).    The  under-watei 

*  See  Humphreys  and  Abbott, '  Report  upon  the  Fhjiies  and  Hydninlio*  of  the 
MiasiBiipi  Biver.' 
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part  of  these  great  sand-ridges  is  moulded  in  accordance  with  the  tides  and  currents 
of  this  part  of  the  sea,  whereas  the  contonr-line  which  is  "  the  shape  of  the  fore- 
land," is  moulded  by  the  action  of  the  breakers  and  their  wash,  which,  for  this 
open  coast,  is  equiyalent  to  the  local  action  of  the  wind,  which  is  stated  to  be 
most  powerful  from  the  north  and  east.*  In  many  cases  the  shape  of  a  sandy 
foreland,  that  is  to  say,  the  form  of  the  sea-level  contour-line,  conveys  an  utterly 
false  idea  as  to  the  shape  of  the  sand-hill  whose  top  is  the  foreland.  Fig.  13 
shows  how  the  coast-line  of  the  northern  spit  of  Nantucket  Island  curves  away 
from  the  weather  side,  while  the  submerged  part  points  seaward,  presumably 
under  the  influence  of  a  current  which  is  stated  (Captain  Davies,  quoted  by  J.  D. 
Dana,  Man,  Geol.,  p.  681  of  3rd  edit.)  to  set  from  west  to  east  and  from  south  to 
north.    It  appears,  therefore,  that,  if  the  sand  which  accumulates  off  the  coast  of 


Tortoaa 


TripoU 


//  'a/ter  <V  Soutaiisc 
no.  14. — DELTA   AND  STBMABINB  DELTA  OP  THE  NILE  (aFTEB  DELESBE). 


North  Carolina  were  really  moulded  to  the  curves  of  contiguous  **  back-set "  eddies 
induced  by  the  Gulf  Stream,t  the  result  of  such  moulding  should  be  sought,  not 
in  the  contour  of  the  forelands,  where  Dr.  Gulliver  seeks  it,  but  in  that  of  the  sub- 
merged spits.     These  spits,  however,  do  not  show  the  required  sharp  points  and 


*  See  Wheeler  in  Min.  Proc.  Intt.  C.E.,  vol.  cxxv.,  1895-96,  pt.  iii.  p.  17,  quoting  L.  N. 
Haupt;  and  N.  8.  Shaler,  *U.S.  Geol.  Survey,  Thirteenth  An.  Report,*  1891-92,  pt.  ii. 
"  Geology  "  (on  "  The  Geological  History  of  Harbours  '*),  p.  128. 

t  See  F.  P.  GuUiYer  on  *'  Cuspate  Forelands  **  {Bull  OeoL  Soc.  of  America^  vol.  7, 
pp.  399-422). 
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double-concave  curves.  In  the  same  way,  the  east-flowing  current  off  the  south 
coast  of  the  Mediterranean  is  recorded  in  the  form  of  the  submarine  parts  of  the 
Nile  delu  (Fig.  14). 

A  stream  which  erodes  an  alluvial  channel  continually  increases  its  sinuositj 
(until  a  **  cut-off"  takes  place),  because  the  opposite  banks  or  shores  are  cloee,  and 
the  current  is  relatively  rapid.  Thus  the  chief  scour  is  directed  into  the  bays,  and 
deposition  on  the  headlands  of  the  material  thus  removed  is  promoted.*  Such  co- 
operation does  not  occur  between  opposing  coasts  of  the  sea,  so  that  the  scour  is 
greatest  on  the  headlands,  and  the  tendency  is  to  deposit  in  the  bays  material 
thus  eroded. 

When  a  shore  is  growing  by  means  of  the  along-shore  distribution  of  detritus 
brought  down  by  rivers  (e,g.  the  coast  of  North  Carolina),  the  coast-line  becomes 
indented  by  the  growth  of  sandy  forelands,  as  explained  in  the  last  section.  The 
indentation  proceeds  until  the  loss  of  material  from  the  lengthened  coast-line  Is 
-equal  to  the  supply.  Now,  the  forelands  grow  where  the  supply  is  greatest,  but  as 
they  are  built  out,  the  exposure,  and  consequently  the  rate  of  removal  at  the  point, 
increases.  At  length,  therefore,  the  indentation  of  the  coast  reaches  a  maximum. 
If  subsequent  scouring  of  the  points  and  accumulation  in  the  bays  should  shorten 
the  coast-line,  deposition  would  then  be  once  more  in  excess  of  removal,  and  the 
forelands  would  be  renewed. 

The  curves  of  a  coast-line,  so  far  as  they  are  due  to  erosion  and  deposition, 
•record  the  relative  rates  of  recession  (or  advance)  in  different  parts.  Thus,  where  a 
foreland  has  grown  out  more  rapidly  than  it  has  broadened  (e.g,  where  rippling  action 
•deposits  sand  off  the  point  below  low- water  mark,  as  in  the  cuspate  forelands  of 
Carolina),  the  curves  of  the  coast  are  concave  to  the  sea,  and  the  foreland  is  sharply 
pointed  at  their  intersection  (Fig.  15,  A).     When  the  scour  off  the  point  begins  to 


FIG.    15. — COASTAL   CUKVKS. 

tell,  the  forelaud  is  blunted,  and  the  curve  of  the  coast  has  an  inflection  (B).  When 
the  rate  of  seaward  growth  steadily  diminishes  with  increase  of  size,  as  is  likely  to 
occur  when  a  delta  is  built  out  by  a  river,  the  Qurve  is  everywhere  convex  to 
the  sea-front  (C).  When  one  side  of  the  foreland  is  more  exposed  than  the  other 
•(D),  it  is  common  to  have  the  curve  C  on  the  exposed  side,  and  the  curve  A  on  the 
sheltered  side,  as  at  Dungeness.  In  this  instance  the  whole  form  shifts  bodily 
to  the  left  in  sympathy  with  the  progressive  deflection  of  the  mouth  of  the  Bother 
(see  ante^  §  9). 

(jg)  Mangbovk  Coasts. — The  growth  of  deltas  and  forelands  of  sand  and  silt  is 
facilitated  where  the  mangrove  and  courida  grow.  The  latter,  according  to  Mr.  J. 
Rodway,  is  the  more  effective  in  building  out  the  shorcf  In  the  first  place,  the 
roots  direct  the  water  into  many  devious  channels,  greatly  increasing  friction,  and 
causing  streams  following  opposite  courses  to  meet  and  still  each  other.  In  the 
second  place,  hy  yielding  and  recovering  in  the  moving  fluid,  not  rhyikmioaUy  hut 


♦  See  James  Thompson  on  "  The  Windings  of  Hivers  in  Alluvial  Plains "  (Pft)c 
Boy.  iSoc.,  1876,  p.  5,  and  1877,  p.  356). 
t  *  In  the  Guiana  Forest,'  2nd  edit. 
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confusedly^  the  vegetation  produces  tumultuous  stirring  of  the  waters,  which  is  emi- 
nently favourable  to  the  deposition  of  sand.  In  a  somewhat  similar  way^  waving 
reeds  and  grass  stop  sand  driven  by  the  wind.  Planting  has  succeeded  best  as  a 
means  of  stoppiDg  the  encroachment  of  blown  sand,  and  our  sandy  coasts  might 
be  similarly  protected  against  sea-attack  by  sturdy  plants  with  matted  or  tangled 
structure,  and  the  habit  to  withstand  salt  water  at  their  roots.  Such  growths 
appear  to  be  at  present  unknown  much  beyond  the  tropics;  nevertheless,  this 
mode  of  protection  from  sea-attack  might  afiford  scope  for  interesting  experiment 
in  colder  climates. 

In  the  fascine  dam,  withies,  and  the  like,  by  their  yielding  and  subsequent  re- 
ooyery,  reproduce  one  of  the  features  of  protection  by  a  natural  wall  of  matted 
mangrove  or  courida. 

Postscript. 

The  next  paper  which  I  hope  to  lay  before  the  Society  will  be  upon  undulating 
Waves,  a  subject  upon  which  I  have  been  engaged  for  some  time  past.  I  endeavour 
to  deal  with  waves  of  the  sea,  of  lakes,  and  rivers ;  with  ripple  mark  and  ripple 
drift  and  snow  ripples;  with  gusts  of  wind,  and  undulating  air- waves  and  their 
accompanying  doud  forms,  with  the  ridging  of  hillsides,  and  with  such  other  rock 
(and  ice)  structures  as  are  dynamically  related  to  undulating  waves. 

I  shall  be  grateful  for  any  help  which  gentlemen  interested  in  these  matters 
may  be  kind  enough  to  afford  me,  particularly — 

(1)  By  suggesting  problems  for  investigation. 

(2)  By  assistance  in  mathematical  treatment. 

(3)  By  the  loan  of,  or  reference  to,  photographs  and  other  illustrations. 


Before  the  reading  of  the  paper,  the  President  said:  Mr.  Cornish  gave  us  a 
very  interesting  paper  last  year  on  the  formation  of  sand-dunes,  which  was  followed 
by  an  admirable  discussion,  and  I  feel  sure  that  the  paper  he  is  going  to  read  to  us 
this  afternoon  will  be  equally  interesting.  I  will  now  ask  Mr.  Cornish  to  read 
his  paper. 

After  the  reading  of  the  paper,  the  following  discussion  took  place  : — 

Dr.  Blanfobd  :  I  am  afraid  I  cannot  contribute  anything  of  value  to  the  dis- 
cussion. It  is  very  difficult  indeed  to  discuss  papers  of  this  sort,  which  require  a 
great  deal  of  reading  and  thinking  over  before  any  one  can  form  a  judgment  upon 
them.  Of  course,  this  paper  consists  partly  of  facts,  some  of  which  are  patent  to 
any  one  who  looks  for  them,  and  some  are  less  obvious,  and  partly  of  conclusions 
formed  by  the  observer,  and  it  is  not  fair  to  attempt  to  criticize  his  views  without 
going  very  carefully  into  them.  I  can  only  say  they  are  exceedingly  interesting, 
and  I  am  only  too  happy  on  this  occasion,  as  on  a  former  one,  to  bear  witness  to 
the  interest  of  the  paper. 

Mr.  A.  Stbauan  :  England  is  not  very  large,  and  if  it  were  not  for  its  shingle 
beaches,  it  would  be  undoubtedly  a  great  deal  smaller.  They  are  the  best  protec- 
tion to  our  shores  that  we  can  have,  and  the  subject  is  therefore  of  much  importance 
from  a  national  point  of  view  as  well  as  a  scientific  problem.  The  application  of 
Mr.  Cornish's  views  to  a  particular  example  is  of  great  interest.  The  example  I 
know  best  is  the  Chesil  Beach,  and  it  would  be  difficult  to  find  a  better  specimen  of 
a  graded  shingle  bank.  Mr.  Cornish,  I  hope,  will  forgive  me  when  I  say  that  I  do 
not  entirely  agree  with  him,  or  perhaps  I  should  express  myself  more  correctly  if 
I  say  that  I  think  he  has  not  exhausted  the  subject.  There  is  a  copious  literature 
on  the  Chesil  Beach,  beginning  with  a  paper  by  Sir  John  Coode,  and  including  a 
very  fine  piece  of  work  by  the  late  Sir  Joseph  Prestwich.     There  are  great 
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difficulties  in  accounting  for  seyeral  features  in  the  beach.  In  the  first  place« 
where  did  the  material  come  from?  in  the  second  place,  how  is  it  now  being 
supplied  ?  and  in  the  third  place,  why  does  the  beach  maintain  its  curious  position 
at  all  ?  The  beach  extends  from  Portland  to  Eype,  near  Bridport,  and  is  completely 
hemmed  in  at  either  end  ;  nothing  but  the  finest  stuff  can  escape.  I  thii^  Mr. 
Cornish  will  agree  with  me  that  only  the  finest  material  can  escape  round  Portland, 
and  that  nothing  but  the  finest  stuff  can  be  fed  in,  as  he  says,  round  the  headland 
at  the  west  end  of  the  beach.  The  beach,  for  much  of  its  length,  is  separated 
from  the  mainland  by  a  long  lagoon  of  shallow  water  12  miles  long,  and  cannot, 
therefore,  be  fed  with  stones  from  that  part  of  the  mainland.  It  seems,  then,  that 
it  is  starved  at  both  ends  and  in  the  middle,  and  that  some  other  sources  must  be 
found  for  the  stones  composing  it.  The  stones  themselves  consist  principally  of 
chalk-flints,  though  there  is  no  chalk  anywhere  in  the  neighbourhood ;  not  any- 
where so  near,  at  any  rate,  as  to  supply  fiiuts.  Amongst  the  stones,  moreover, 
there  are  some  quartz!  tes,  which  must  have  come  from  Budleigh  Salterton,  a 
distance  of  some  20  or  30  miles.  The  theory  formed  by  Prestwich  to  account  for 
such  stones  was  that  they  were  washed  into  the  sea  from  some  part  of  the  Devon 
coast,  and  brought  direct  to  form  the  raised  beach  of  Portland ;  that  they  were 
driven  thence  by  storm-waves  on  the  southern  end  of  the  Chesil  Beach,  and 
travelled  in  the  beach  north-westwards.  It  was  supposed,  also,  that  as  they  were 
carried  they  were  worn  smaller  and  smaller,  and  eventually  passed  almost  into 
sand  at  the  extreme  end  of  the  beach.  But  it  always  seemed  difficult  to  me 
to  understand  how  such  large  pebbles  could  get  across  Tor  Bay.  What  could 
move  them  when  they  bad  got  beyond  the  sphere  of  the  waves  ?  There  is,  how- 
ever, an  alternative  source  for  these  pebbles ;  the  Tertiary  strata  of  the  Hampshire 
basin  extend  to  the  neighbourhood,  and  in  a  former  period  not  improbably  touched 
the  rocks  in  which  these  pebbles  are  in  situ.  At  any  rate,  they  contain  foreign 
stones  of  great  variety,  derived  from  that  origin.  Later  than  these,  though  of 
course  altogether  pre-historic,  there  is  a  set  of  gravels  which  once  overspread 
a  large  part  of  this  area,  but  which  have  now  been  cut  by  denudation  into  isolated 
patches ;  in  those  gravels  I  have  myself  seen  such  pebbles  embedded.  Now  the 
sea  is  encroaching  by  slow  degrees  upon  this  coast.  There  still  exist  two  hills 
on  the  landward  side  of  the  valley  of  the  Fleet  occupied  by  these  gravels,  and 
there  can  be  no  doubt  that  before  the  sea  encroached  upon  the  seaward  side  of  that 
valley,  there  was  there  also  a  correspondiug  set  of  gravels,  and  that  they  may  just 
as  likely  have  contained  these  quartzite  pebbles  as  the  gravels  on  the  north  side. 
I  regard  the  Chesil  Beach,  therefore,  as  having  been  formed  from  the  sweepings  of 
all  the  gravels  and  of  the  harder  residuum  of  the  rocks  that  ODce  occupied  the  west 
bay,  heaped  up  into  a  ridge.  No  doubt  these  stones  oscillate,  but  I  consider  they 
are,  and  always  have  been,  hemmed  in  effectually  at  each  end,  and  that  the  beach  is 
not  fed  from  any  other  part  of  Tor  Bay,  but  has  been  derived  solely  from  the  actual 
region  in  which  it  occurs.  If  the  beach  were  fed  from  outside,  it  seems  to  me 
inevitable  that  it  should  pile  itself  up  towards  its  eastern  end  in  the  direction  in 
which  it  travels,  and  that  eventually  it  would  assume  enormous  dimensions.  Under 
such  circumstances  it  would  take  the  form  of  a  series  of  banks,  such  as  form  the 
promontory  of  Dungeness,  an  example  of  a  beach  which  is  continually  growing. 
The  only  direction  in  which  the  beach  can  persistently  travel  is  towards  the  shore. 
In  a  storm  sooner  or  later  waves  leach  to  the  top  of  the  bank,  and  throw  the  stones 
on  it,  or  even  over  it.  There  is  a  case  on  record  of  a  ship  having  been  thrown  so 
high  up  on  the  beach  that  it  was  decided  to  launch  her  into  the  Portland  Roads,  as 
being  an  easier  matter  than  to  launch  her  into  the  sea  again.  Similarly,  the  stones 
roll  over,  and  never  get  back  again.     They  oscillate  backwards  and  forwards  with 
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east  and  west  winds,  but  once  thrown  over  'the  ridge  they  are  safe.  So  that  it 
seems  to  me  that  the  beach  is  being  rolled  over  upon  itself  towards  the  shore. 
Further,  I  think  that  it  is  travelling  faster  at  the  Portland  end  than  at  the 
Bridport  end,  and  is  therefore  swinging ;  and,  for  this  reason,  that  at  its  west  end 
it  is  more  or  less  covered  with  vegetation,  bat  that  at  the  east  end  it  is  completely 
bore.  The  raised  beach  at  Portland  Bill  seems  to  represent  the  end  of  the  beach 
when  it  extended  in  a  curve  2  or  3  miles  further  out  to  sea  than  it  now  runs. 
The  application  of  Mr.  Cornish's  laws  to  such  a  beach  as  this  will  be  of  the  highest 
interest.  It  is  impossible,  in  a  discussion  limited  to  time,  to  enter  into  matters  of 
detail,  but  I  feel  certain  that  if  he  continues  his  careful  investigations  in  the  same 
spirit  as  he  has  commenced  them,  he  will  attain  results  of  tbe  highest  value. 

Sir  Ebasmus  Ommannbt  asked  if  Mr.  Cornish  was  acquainted  with  the  accumu- 
lation of  shingle  round  the  extremity  of  Dungeness  point,  because  all  these  sort  of 
projections  into  the  Channel  are  formed  under  different  influences  of  tide  and 
weather.  According  to  a  measure  made  from  the  point  to  the  lighthouse,  the 
shingle  beach  is  advanced  at  a  certain  ratio  of  a  few  inches  every  year.  Could  he 
account  for  this  accumulation  continually  going  on  there  ? 

Prof.  Geobgb  Dabwin  :  Having  been  one  of  the  first  to  make  experiments  on 
ripple-marks,  Mr.  Cornish's  paper  has  interested  me  very  much.  But,  as  Dr. 
Blanford  has  said,  the  subject  is  too  large  a  one  to  discuss  thoroughly  after  only 
once  reading  this  elaborate  investigation.  I  should,  however,  like  to  ask  Mr. 
Oomish's  view  on  one  point  to  which  he  refers.  On  page  640  he  gives  a  figure 
illustrating  the  eddies  which  are  supposed  to  occur  at  the  change  of  tide  on  an 
open  coast-line.  I  should  like  much  to  know  how  these  eddies  were  determined, 
and  what  reason  there  is  for  believing  that  there  are  two  sets  of  eddies,  one  more 
seaward  than  the  other ;  also  what  evidence  there  is  for  the  existence  of  the  nodal 
tines  shown  in  the  figure.  No  doubt  he  has  authority,  but  the  point  is  so  interest- 
ing that  it  will  be  well  worth  while  to  give  full  details  as  to  how  the  motion  of  the 
water  was  observed.  The  wrinkling  of  hillsides  is  one  of  the  topics  he  proposes 
to  take  next ;  it  was  a  subject  in  which  my  father,  Charles  Darwin,  was  much 
interested  when  he  was  studying  earthworms.  He  was  not  quite  able  to  make  up 
his  mind  as  to  the  origin  of  these  longitudinal  wrinkles.  He  concluded,  I  think,  that 
they  were  largely,  although  not  entirely,  due  to  the  action  of  sheep  grazing  side- 
ways; but  I  do  not  suppose  sheep  would  be  able  to  make  the  longitudinal  paths, 
unless  the  earthworms  had  given  them  a  friable  substance  to  trample  down.  If  I 
Temember  aright,  he  thought  that  these  wrinkles  also  appear  without  the  inter- 
vention of  animals ;  but  it  was  not  possible,  in  the  cases  observed,  to  determine 
the  extent  of  the  several  influences  which  may  produce  them.  In  conclusion,  I 
wish  to  congratulate  Mr.  Cornish  upon  his  interesting  paper,  and  to  wish  him 
success  in  his  future  work. 

Dr.  Mill  :  I  am  unable  to  speak  as  a  specialist  upon  this  question,  but  I  should 
like  to  call  attention  to  its  national  importance.  Researches  in  physical  geography 
have  not  been  made  in  this  country  with  anything  like  the  frequency  and  detail 
that  has  been  devoted  to  them  on  the  continent,  and  latterly  in  the  United  States 
of  America ;  and  I  think  this  Society  should  congratulate  itself  on  securing  a  man 
like  Mr.  Cornish,  who  is  prepared  to  devote  his  whole  time  to  the  study  of  ques- 
tions like  this.  Much  of  the  paper,  of  course,  deals  with  matters  which  have  been 
already  studied  by  geologists,  and,  although  the  difiference  between  the  geological 
and  geographical  standpoint  is  not  yet  so  generally  understood  in  this  country  as 
it  is,  for  instance,  in  Germany  or  in  Austria,  nothing  can  do  more  to  prove  the 
claims  of  geography  to  be  considered  an  independent  science  than  such  researches, 
carried  on  from  this  point  of  view. 
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Captain  Wilson  Barker  :  I  do  not  propose  to  offer  any  criticism  upon  the  paper, 
but  I  should  like  to  call  Mr.  Cornish's  attention  to  the  remarkable  reefs  on  the  east 
coast  of  Brazil,  which  are  probably  due  to  the  action  of  the  wind,  and  which  I  think 
are  well  worthy  of  his  attention,  and  of  the  application  of  the  theories  which  he  has 
brought  before  us  in  this  paper.  They  are  commonly  reported  as  coral  reefB,  but 
it  is  well  known  that  they  are  nothing  of  the  sort,  but  are  formed  of  mud  and  sand 
of  dififerent  kinds  brought  down  by  the  rivers.  In  the  trade  winds,  there  is  often 
a  shifting  of  beaches  with  slight  alterations  in  direction  of  the  wind,  so  that  at 
one  time  of  the  year  you  get  it  sandy,  and  at  another  time  ordinary  bare  rock. 
The  places  I  particularly  allude  to  are  at  the  landing-place,  Fernando  Noronha, 
and  also  in  the  harbour  of  Bahia,  at  the  entrance.  There  is  a  remarkable  bank  of 
sand  in  the  island  of  Gran  Canaria,  between  Las  Palmas  and  Port  Luz,  which,  I 
believe — quite  within  ordinary  memory — ^has  grown  very  extensively,  and  is  formed 
entirely  of  sand.  The  island  of  Gran  Canaria  is  of  volcanic  formation,  and  it  is 
difficult  to  say  where  the  sand  comes  from.  The  popular  idea  is  that  it  has  been 
blown  across  from  the  African  continent. 

Mr.  CoBNisn :  I  am  extremely  obliged  to  Mr.  Strahan  for  giving  at  this  time 
these  further  facts  with  regard  to  the  Chesil  Beach.  Such  a  subject  cannot  be 
adequately  treated  from  a  single  standpoint,  and  although  I  had  read  the  papers  of 
Coode  and  Frestwich,  and,  I  think,  the  greater  part  of  that  extensive  literature  to- 
which  Mr.  Strahan  refers,  I  did  not  feel  myself  competent  to  analyze  the  geological 
evidence  in  the  way  he  has  done.  With  regard  to  the  amount  of  the  actual 
difference  which  there  remains  between  Mr.  Strahan  and  myself,  it  practically 
amounts  to  this :  that  I  have  supposed  the  shingle  is  travelling,  while  Mr.  Strahan, 
I  think,  limits  himself  to  the  supposition  that  the  shingle  is  oscillating  on  the 
beach,  and  that  it  neither  comes  nor  goes  at  the  two  ends.  Well,  that  is  a  point 
which  I  will  not  labour  here,  because  investigations  of  the  Chesil  Beach  will  no 
doubt  continue,  and  further  evidence  will,  I  hope,  show  which  view  is  the  more 
correct.  In  either  case,  as  I  have  shown  in  my  paper,  it  is  the  present  and  not 
the  past  conditions  which  mainly  determines  the  present  mode  of  grading. 
Admiral  Sir  Erasmus  Ommaney  has  asked  a  question  about  Dungeneas.  In  a 
part  of  the  paper  which  I  did  not  read,  this  curious  accumulation  of  shingle  is 
dealt  with  in  some  detail.  I  am  extremely  glad  to  have  heard  the  remarks  of 
Prof.  Darwin,  whose  paper  on  "  Ripple  Marks  "  greatly  helped  me  when  I  was  strag- 
gling with  the  difi&culties  of  this  subject  of  the  movements  of  incoherent  material 
some  two  years  ago.  With  regard  to  Fig.  10,  the  chief  point  which  I  wish  to 
bring  out  is  the  grid  pattern  of  the  probable  positions  for  deposition  of  sand  under 
the  conditions  mentioned.  The  existence  of  nodal  lines  approximately  at  right 
angles  to  the  shore  is  commonly  recognized ;  e.g,  in  the  case  of  the  tides  oi  the 
English  Channel.  With  regard  to  the  B  nodes,  parallel  to  the  shore,  I  apprehend 
that  these  are  necessarily  established  by  reflexion,  and  seiches  in  closed  seas  and 
channels  probably  co-operate  with  tides  (see  Forel  in  '  Le  Leman,'  vol.  IL,  on  the- 
longitudinal  and  transverse  seiches  of  the  Lake  of  Geneva).  A  grid  arrangement 
of  sand  formations  has  been  noted  by  Prof.  Osborne  Reynolds  in  a  tidal  estuary,  and 
by  Major  MacMahon  in  a  mountain  pass  in  the  desert  between  India  and  Persia. 
In  the  open  plains  of  Sindh  the  stripes  (B)  and  bars  (A)  are  not  laid  down  together, 
but  successively  as  the  distance  from  the  coast  increases.  Such  considerations^ 
however,  do  not  enable  one  to  construct  a  satisfactory  figure,  and  I  trust  thftt  Prof. 
Darwin,  who  commands  mathematics,  will  go  more  deeply  into  the  matter.  With 
regard  to  the  ridging  of  hillsides,  the  Down  sheep  walk  on  the  flat  top,  and  not 
on  the  sheep-sides,  and  that  no  doubt  accentuates  these  ridges  when  once  they 
are  formed.  But  I  have  seen  them  equally  well  in  the  slopes  of  the  yall^  at 
Grindelwald,  and  I  have  seen  them  near  Innsbruck,  and  in  other  places  where 
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apparently  sheep  do  not  go,  and  I  have  learned  only  to-day  from  one  of  the  gentle- 
men of  the  geological  survey  that  this  ridging  is  very  noticeable  on  the  quartz 
screes  in  the  Highlaods,  and  yet  other  examples  have  been  given  me.  Therefore, 
although  curious  structures  may  be  produced  by  animals  on  hillsides,  and  although 
the  remains  of  old  agricultural  workings  will  sometimes  ridge  a  hillside,  yet  T  think 
there  is  a  true  formation  of  pressure  ridges,  which,  I  may  take  it,  would  be  anala- 
gous  to  undulating  waves,  independently  of  any  efifect  that  animals  may  produce. 

Prof.  Dabwin  :  I  only  meant  that  my  father  could  not  distinguish  what  part  of 
it  was  due  to  the  sheep,  and  what  was  due  to  some  natural  ridging.  The  difficulty 
was  to  eliminate  oue  cause  from  the  other. 

Mr.  GoBNiSH :  I  am  much  obliged  to  Captain  Barker  for  pointing  out  certain 
interesting  formations,  and  I  shall  hope  to  examine  into  them.  In  conclusioD,  I 
can  only  thank  the  gentlemen  present  for  the  kiud  way  in  which  they  have  re- 
ceived the  paper,  aud  to  express  my  gratitude  in  the  usual  way  by  asking  for  fur- 
ther help  in  connection  with  the  paper  that  is  coming. 

The  Pbesident  :  I  feel  sure  that  every  one  preseut  will  fully  concur  in  what 
has  been  said  by  Prof.  Darwin,  Dr.  Mill,  and  the  other  gentlemen  who  have  joined 
in  the  discussion,  with  regard  to  the  importance  and  interest  which  attaches  to  these 
investigations,  aud  also  with  regard  to  the  merit  which  belongs  to  Mr.  Cornish  for 
the  perseverance  and  ability  with  which  he  has  conducted  them.  If  Mr.  Cornish 
attaches  importance  to  what  he  has  said  about  the  shingle  survey,  we  shall  be  happy 
to  report  the  matter  to  Admiral  Domvile,  and  I  have  no  doubt  he  will  give  it  favour- 
able consideration.  If  the  expenses  would  only  consist  of  the  postage,  I  feel  sure  that 
matter  would  be  easily  arranged.  I  now  propose  a  vote  of  thanks  to  Mr.  Cornish 
for  his  valuable  paper,  and  beg  to  assure  him,  on  the  part  of  the  meeting,  that  we 
aU  look  forward  with  great  pleasure  to  hearing  the  other  paper  he  has  promised  us. 

Mr.  Clement  Reid  (writes)  :  I  have  read  with  great  interest  the  proof  of  your 
paper  on  "  Sea-Beaches  and  Sandbanks."  It  contains  the  explanation  of  many 
familiar  coastal  phenomena,  the  reason  of  which  I  have  never  clearly  understood* 
Tliere  are  only  two  criticisms  that  I  should  venture  to  make,  and  these  may 
have  been  taken  into  account,  though  the  paper  is  perhaps  not  quite  clear  on 
the  point.  I  would  suggest  that  it  might  be  well  to  emphasize  the  fact  that, 
contrary  to  the  ordinary  teaching  of  engineers,  large  shingle-beaches  and  sand- 
banks have  not  reached  an  equilibrium.  As  the  last  change  of  sea-level  only 
took  place  in  Neolithic  times,  and  probably  only  some  three  thousand  years  ago, 
there  has  not  yet  been  time  for  such  a  balance  to  be  attained.  The  enormous 
accumulation  of  beach  at  Dungeness  during  the  historic  period  shows  that  this 
historic  period  is  no  inconsiderable  part  of  the  total  life  of  the  beach. 

The  other  point  is,  that  the  erosion  of  old  gravel  deposits  at  a  low  level  has 
probably  supplied  a  very  large  part  of  the  material  of  some  of  the  beaches  analogous 
to  the  Chesil  beach.  In  Cley  beach,  for  instance,  the  accidental  preservation  of  a 
single  outlier  of  the  low-level  gravel  in  the  middle  of  the  beach  preserves  evidence 
which  in  a  few  years  will  be  entirely  destroyed.  Without  this  it  would  be  imagined 
that  the  whole  beach  was  derived  from  one  of  the  ends,  instead  of  owing  its  origin 
to  gravel  outliers  formerly  in  the  immediate  neighbourhood. 

In  your  account  of  the  Chesil  beach,  you  do  not  allude  to  the  fact  that  great 
part  of  the  large  pebbles  at  the  eastern  end  are  tough  Budleigh  Salterton  quartzites. 
I  should  think  that  the  life  of  one  of  these  is  many  times  the  length  of  the  life  of 
a  flint  pebble — the  one  is  slowly  ruhbed  down,  the  other  wears  more  rapidly  by 
small  conchoidal  fractures.  The  proportion  of  these  quartzites  is  so  large  towards 
Portland,  that  I  suspect  the  nature  of  the  material  has  here  a  good  deal  to  do  with 
the  size  of  the  stones. 
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When  Dr.  Sven  Hedin  made,  in  October  last,  a  coxninuBicatlon  to  the 
Oeographical  Society  on  the  discoyerj  of  what  he  considers  to  be  the  true  historioal 
Lob-nor,  a  lively  discussion  ensued.  P.  E.  Eozloff,  who  knows  the  region  well, 
as  he  has  yisited  it  more  than  once  as  a  companion  of  Pijevalsky,  and  as  a  member 
of  the  last  Tibet  expedition,  took  an  important  part  in  the  discussiony  and  now 
he  sums  up  his  arguments  in  a  paper  published  both  in  the  Izvestia  of  the  Society 
and  as  a  separate  pamphlet. 

The  controversy,  as  is  known,  is  about  what  is  to  be  considered  as  Lake  Lob- 
nor.  No  lake  is  called  Lob-nor  by  the  natives ;  they  give  that  name  to  a  whole 
region.  Prjevalsky  discovered  an  elongated  lake,  Eara-koshun-kul ;  also  Kara- 
buran,  which  runs  west-south-west  to  east-north-east  in  89^-90^  E.  long.,  its 
south-western  extremity  beiug  35  miles  south  of  40^  N.  lat  It  became  known  since 
that  this  lake  is  continued  towards  the  east-north-east  by  an  old  lake-bed,  as  far 
as  91°  £.  loDg.  On  the  other  hand,  Sven  Hedin  discovered  a  chain  30  miles 
long,  composed  of  four  small  lakes,  running  north  to  south  in  the  north-west  of 
Prjevalsky's  Lob-nor.  Eozloff  had,  two  years  before  Hedin,  visited  the  southnrn 
lake  of  this  chain,  which  lies  almost  under  the  40th  degree  of  latitude ;  but  Hedin 
went  along  the  eastern  shore  of  the  whole  chain. 

When  Pijevalsky's  discovery  became  known,  Baron  Bichthofen  contested  it. 
He  maintained  that  the  Eara-koshun-kul  cannot  be  the  Lob-nor,  which  has  a  more 
northern  position  on  a  Chinese  map  of  the  region ;  and  now  Sven  Hedin  claims 
that  the  chain  of  lakes  which  he  has  discovered  along  an  old  bed  of  the  Eonche- 
daria  must  be  a  relic  of  the  Lob-nor,  which  formerly  extended  in  that  latitude 
further  east ;  while  the  Eara-koshun-kul  is  but  a  temporary  and  recent  formation, 
which,  indeed,  has  much  decreased  since  Prjevalsky's  first  visit  in  1884-85,  while 
the  northern  chain  of  Sven  Hedin^s  lakes  has  increased  since.  This  northern  chain 
occupies,  as  to  its  latitude,  the  position  given  to  Lob-nor  on  the  Chinese  map. 
Bichthofen  wanted,  moreover,  to  identify  the  southern  lake  (Prjevalsky's  Lob-nor) 
with  another  lake,  Ehas-nor  (or  Ehas-omo),  marked  on  the  Chinese  map. 

P.  E.  Eozloff  proceeds  systematically  in  his  paper,  and  gives  in  it  all  documents 
relative  to  the  controversy ;  especially  he  quotes  passages  from  the  Chinese  work, 
'  Si-yui-Shui-dao-tsi/  published  in  1823,  relative  to  the  region,  and  gives  a  reduced 
copy  of  the  Chinese  map  published  by  Dr.  Georg  Wegener  in  1863,  upon  which 
map  Bichthofen  and  Sven  Hedin  based  their  arguments.  He  reproduces  next  the 
texts  of  Prjevalsky's  description  of  the  Lob-nor,  as  given  in  his  preliminary  reports 
and  travels ;  the  geologist  E.  Bogdanovich*8  description  of  the  same,  as  well  as 
abstracts  from  his  own  diary  relative  to  his  visit,  in  1893-94,  to  the  region  of  the 
lakes  discovered  by  Sven  Hedin,  and  of  the  sandy  deserts  where  the  old  bed  of  the 
Eonche-daria  is  still  seen  in  the  north-east  of  Sven  Hedin's  lakes.  He  reproduces, 
also,  the  text  of  Hediii*s  description  of  the  lake,  and  his  remarks  and  arguments  in 
favour  of  his  hypothesis  (taken  from  his  paper,  "  Das  Lob-nor  Problem  ").  Finally, 
he  publishes  a  map  of  the  region,  upon  which  all  new  discoveries  and  the  journeys 
of  Sven  Hedin  and  Eosloff  are  marked.  This  map,  alone,  would  be  a  weighty 
argument  in  the  controversy. 

Prjevalsky's  description  of  the  Lob-nor  is  well  known  to  English  readers,  and 
it  ne^  only  be  mentioned  that  when  he  questioned,  in  1885,  during  his  second 
journey,  the  natives  settled  on  the  Lob-nor  as  to  the  possible  existence  of  another 
lake  situated  northwards,  they  all  replied  in  the  negative,  explaining  at  the  same 
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time  that,  according  to  tradition,  the  lake  was  always  situated  Id  the  same  spot 
where  they  now  lived. 

In  the  autumn  of  1890  the  Lob-nor  was  revisited  by  the  Tibet  expedition  of 
M«  v.  Pevtsoff;  and  as  his  description  was  never  published  in  English,  some 
abstracts  from  it  are  reproduced  here. 

**  The  lake  of  Lob-nor,"  wrote  GFeneral  Pevtsoff,  "  represents,  according  to  the 
unanimous  testimony  of  the  natives  whom  I  questioned,  a  large  basin,  mostly 
covered  by  thick  and  unusually  high  rushes,  which  reach  in  some  places  the  height 
of  28  feet,  and  a  thickness  of  more  than  an  inch.  It  has  an  oval  shape,  and  its 
longer  axis  runs  from  the  south-west  to  the  north-east  for  more  than  62  miles ;  its 
width  is  about  25  miles.  Eunchikan-Bek,  who  went  round  the  lake,  informed 
me  that  he  made  the  journey  in  five  days,  travelling  at  the  rate  of  about  30  miles 
a  day.  This  Bek  asserts  that  the  lake  is  surrounded  by  a  vast  uneven  area  of  clay, 
impregnated  with  salt,  quite  sterile,  and  covered  in  places  with  shells.  Riding  on 
its  uneven  hardened  surface  is  very  difficult,  and  only  possible  near  the  edge  of  the 
rush,  where  the  ground  is  softer  and  more  even.  In  vain  did  Eunchikan-Bek 
look  out  for  convenient  spots  for  settlements  on  the  shores  of  Lob-nor.  He  found 
none. 

**  In  the  south-western  portion  of  the  lake,  near  the  mouth  of  the  Tarkand-daria 
(Tarim),  there  is  an  area  of  about  7  miles  in  circumference,  which  is  free  from 
rash-growth,  and  where  the  depth  is  14  feet  But  of  such  large  open  basins  there 
are  few,  the  rest  of  the  spaces  not  covered  with  rush  being  much  smaller.  The 
same  portion  of  the  lake  contains  a  narrow  channel  of  about  13  miles  long,  in 
which  one  notices  a  very  weak  current  of  fresh  water  from  the  Yarkand-daria 
(Tarim),  but  on  both  sides  of  this  channel  the  water  of  the  lake  is  slightly  salt 

**  According  to  the  unanimous  testimony  of  the  natives,  the  lake  Lob-nor  is 
becoming  more  and  more  shallow  every  year.  The  old  folk  still  remember  that 
it  was  much  larger  and  contained  incomparably  more  open  areas.  In  the  village 
of  Abdal,  situated  2^  miles  above  the  mouth  of  the  Yarkand-daria  (Tarim),  there 
lived  during  our  sojourn  a  man,  110  years  old,  named  Abdul-Eerim,  who  repre- 
sented living  annals  of  the  physical  changes  which  took  place  in  the  lake  during 
his  long  life.  He  was  still  healthy  and  walked  about  freely,  but  he  spoke  so 
indistinctly  that  only  his  son,  Arkhei-jan,  fifty-two  years  old,  could  easily 
understand  him,  and  with  him  we  often  spoke  of  the  old  times.  The  latter 
transmitted  from  his  father  to  me  that  great  changes  had  taken  place  in  the  Lob- 
nor  since  his  father's  youth.  The  old  man  said  that  he  would  not  have  recognized 
his  country  if  he  had  spent  his  life  abroad  and  had  returned  home  in  his  old  age. 
The  lake  Lob-nor,  during  the  young  days  of  Abdul-Eerim,  i.e.  more  than  ninety 
years  ago,  was  in  its  south-western  portion  free  from  the  rush,  which  grew  only  in 
the  shape  of  a  narrow  rim  along  the  fiat  shores,  while  the  open  area  of  water  in  the 
lake  was  spreading  to  the  north-east  as  far  as  the  eye  could  see.  The  mouth  of 
the  Yarkand-daria  at  that  fisu--off  time  was  2i  miles  more  to  the  west  than  the 
present  one,  just  opposite  the  spot  where  Abdul  is  situated  now. 

^  The  depth  of  the  lake  was  much  greater  than  it  is  now,  and  on  its  shores 
there  stood  many  villages,  from  which  hardly  any  traces  are  left  now.  In  cons<^- 
quence  of  the  gradual  shrinking  of  the  lake  and  its  getting  grown  over  with  rushes, 
the  inhabitants  of  these  villages  were  obliged  to  leave  their  sites  and  to  settle  on 
the  lower  Gherchen-daria.  Thus  were  deserted,  one  after  the  other,  the  villages 
Tur-kul,  Bayat,  Lob,  and  Eara-koshun. 

"  The  river  Yarkand-daria  (Tarim),  in  accordance  with  tradition,  was  flowing 
two  himdred  years  ago  more  to  the  north  than  it  now  flows  in  its  lower  part,  and 
it  discharged  itself  into  a  small  lake,  XJchu-kul,  which  communicated  with  the 
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Lob-nor  by  a  channel.  This  tradition  was  confirmed  by  the  old  man,  Abdul- 
Eerim,  who  heard  of  it  from  his  grandfather,  during  whose  life  the  river  nn  stiU 
in  the  just-mentioned  place,  and  afterwards  changed  its  channel.  The  ancient  bed 
of  the  Yarkand-daria,  called  at  present  Shirga-chapkan,  is  dearly  visible  up  to 
the  present  time.  There  are  still,  here  and  there,  stumps  of  trees  which  grew  on 
the  shores  of  the  river.  .  .  . 

"Twenty-five  miles  to  the  south-west  from  Lob-nor  lies  another  large  lake, 
Eara-buran  (black  isthmus),  about  38  miles  in  circumference.*  This  lake  (Eaia- 
buran),  like  Lob-nor,  is  mostly  covered  with  high  rushes.  In  its  western  pari 
there  are,  however,  several  open  areas  of  sweet,  unusually  clear  water  reaching 
5  miles  in  circumference,  the  depth  being  up  to  28  feet.  .  .  .  The  Kara-buran  is  fed 
by  the  waters  of  the  Yarkand-daria  (Tarim)  and  the  Cherchen-daria,  of  which  the 
first  flows  into  its  north-eastern  part,  and  the  last  one  into  the  western  part.  •  •  • 

"  All  along  the  Eara-buran,  from  the  very  mouth  of  Yarkand-daria,  there  runs, 
amongst  the  growth  of  rushes,  a  narrow  channel,  widening  in  places  into  lakes. 
In  this  channel  a  weak  current  is  to  be  noticed,  and  one  can  row  on  it  in  a  boat. 

"The  Yarkand-daria,  on  issuing  from  the  lake  Eara-buran,  carries  pore  and 
fresh  water,  which,  however,  is  not  so  dear  as  in  the  lake  itself.  This  river,  cat 
the  whole  distance  from  Eara-buran  to  Lob-nor,  has  a  winding  bed  and  rather 
high  shores,  but  its  width  does  not  exceed  175  feet  It  flows  with  a  velocity  of 
about  4  feet  in  the  second  and  is  everywhere  very  deep ;  its  length  between  the 
lakes,  counting  with  the  windings,  attains  38  miles.  .  .  . 

"  About  32  miles  from  Chighelik,  near  the  spot  Eabagassy,  the  Yarkand-daria 
receives  from  the  left  a  branch  of  the  Eonche-daria,  which  contains  plenty  of  water, 
and  forms  in  its  course  a  chain  of  four  lakes.  In  1880  the  Eonche-daria,  about  22 
miles  from  its  mouth,  has  opened  for  itself  a  channel  in  a  south-eastern  direction 
into  a  valley,  which  further  on  turns  to  the  south.  On  its  way  along  this  valley 
it  has  formed  four  deep  lakes — Chivelik,  Sogot,  Talkeichio,  and  Tokum-kul, 
each  of  them  from  about  3  to  4  miles  long,  and  about  1  or  2  miles  wide,  covered 
on  the  shores  with  high  rushes.  .  .  .*' 

After  having  reproduced  the  above  important  extracts  from  General  PevtsofTs 
work,  Eozloff  gives  an  excellent  picture  of  the  present  state  of  Lob-nor,  and  veiy 
interesting  conjectures  as  to  its  former  development  by  the  geologist  of  the  Hbet 
expedition,  K.  T.  Bogdanovich.f  According  to  the  observations  of  Bogdanovich, 
there  are  in  the  Lob-nor  region  doubtless  dunes  whose  characteristic  distribution 
in  rows  could  not  be  accounted  for  otherwise  than  by  supposing  that  they  mark 
an  ancient  shore-line  of  the  Lob-nor. 

Kozlofif  gives  next  extracts  from  his  own  and  Roborovsky's  descriptions  relative 
to  the  region,  his  visit  to  the  southern  lake  of  the  chain  of  lakes  discovned  by 
Sven  Hedin,  and  reproduces  in  full  Sven  Hedin's  interesting  description  of  the 
part  of  his  journey  which  he  made  along  the  eastern  shore  of  the  lakes  and  his 
discovery,  as  given  on  pp.  305-361  of  vol.  xxxi.,  1896,  in  the  Zeitachri/t  of  the 
Berlin  Qeographical  Society,  under  the  title  of  "Das  Lop-nor  Problem.*'  Tbs 
cartographical  results  of  Sven  Hedin^s  investigations  are  given  by  Eozloff  in 
the  map  (p.  655),  which  is  reproduced  from  the  Izvestia. 

After  having  thus  brought  before  the  reader  all  the  necessary  materials  for 
forming  an  independent  judgment,  Eozloff  takes  one  by  one  Richthofen^a  arguments. 
To  the  argument  based  on  the  fact  that  the  Eara-koshun-kul  is  a  fresh-water 
lake,  while  the  Lob-nor  is  a  salt  lake,  Eozloff  replies  that  the  Eara-koahan-kn) 


♦  Eara-bouran,  according  to  Prjevalsky  (Kozloff). 

t  *  The  Works  of  the  Tiljet  Kxpedition  '  (Russian),  part  ii.,  1892,  pp.  95-100. 
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contains  freeh  water  only  in  the  channel  of  the  Yarkand-daria,  which  flows 
through  it.  As  to  the  borders  of  the  lake  where  the  water  does  not  flow,  it  is 
slightly  salt,  and  further  to  the  east  it  becomes  more  salt,  even  bitter.  This  was 
pointed  out  by  Pijevalsky,  Pevtsoflf,  the  Prince  of  Orleans,  Sven  Hedin,  and 
Kozloff  himself.  The  further  one  proceeds  from  the  spot,  where  the  Yarkand-daria 
enters  the  Eara-koshun-kul,  the  more  salt  is  the  water,  and  at  last  cTen  the 
camels  refase  to  drink  it.  The  drying-up  bottom  of  the  lake  is  impregnated  with 
salt,  and  areas  of  clay  impregnated  with  salt  surround  it.  All  this  ia  in  accord- 
ance with  both  the  historical  facU  and  with  theory. 

The  main  argument  of  Bichthofen  was  the  Chinese  map  upon  which  the  Lob- 
nor  is  marked  one  degree  further  north  than  Prjevalsky's  Lob-nor.  This  ia  tnie, 
Eozloff  says,  but  the  map  is  wrong.  The  position  of  the  spot  Airylgan,  where  the 
Konche-daria  joins  the  Tarim,  was  already  determined  by  the  Jesuits  in  1760-65, 
and  was  found  to  be  40''  2'  K.  laU  and  ST"  23'  E.  long.  lU  true  poaitioii,  u 
determined  by  General  Pevtsoff,  differs  very  little  in  latitude  from  the  JeaoiU* 
determination  :  it  is  40""  8*7'  K.  lat.  and  88''  20'  E.  long.  And  yet  the  Lob-nor 
was  placed  on  the  Chinese  map  much  further  north. 

Bichthofen  wanted  also  to  identify  Pijevalsky's  Lob-nor  with  the  Eha»-oor 
on  the  Chinese  map ;  but  the  country  in  the  south  of  Lob-nor  is  not  flat  on  the 
Chinese  map,  as  it  bears  between  the  Lob-nor  and  the  Ehas-nor  an  inacriptioo, 
^  Nukitu  dahan,"  which  means  *'  Nukitu  pass."  So  it  is  in  reality,  as  aeen  from 
V.  M.  Uspensky's  paper,  "  The  Land  Euke-nor  or  Tsin-hai,"  •  compiled  £raBi 
Chinese  sources,  in  which  paper  the  Nutsitu  range  of  mountains  ia  mentioned. 
The  lake  Ehas-omo  of  Bichthofen  and  Ehas-nor  of  the  Chinese  map  is  evidsntly 
Pijevalsky's  Lake  Ghas,  and  this  was  pointed  out  at  once  to  Sven  Hedin  by  the 
Bussian  geographers.  It  also  has  in  reality  a  more  southern  position  than  on 
the  Chinese  map  (38''  T  instead  of  38""  15').  If  the  latitudes  be  oorrected  on  the 
Chinese  map  according  to  recent  determinations,  the  whole  argument  based  (m  the 
Chinese  map  falls  to  the  ground,  Eozloflf  remarks. 

Eozloff  analyzes  next  Hedin^s  arguments  based  on  the  old  course  of  the  Eonoha- 
daria  (or  Eum-daria),  which  Kozloff  visited  under  the  90th  degree  of  longitude 
and  mapped ;  these  arguments — although  very  interesting — are  too  lengthy  to  be 
reproduced  in  full,  but  he  words  his  conclusions  as  follows  : — 

'*  The  Konche-daria  thus  took  formerly  a  more  eastern  direction.  Gradually  its 
course  was  more  and  more  diverted  southwards,  as  is  proved  by  the  old  beds  which 
are  now  seen  between  the  old  Eooche  (Kum)  daria  and  its  present  bed.  After 
having  thus  turned  full  40  to  45  degrees  to  the  right,  it  took  its  present  bed 
toward  Airylgan,  where  it  joins  the  Tarim.  At  any  rate,  even  in  those  remote 
times  the  river  flowed  towards  the  lowest  part  of  the  desert  which  it  watered— 
that  Lb,  into  the  Lob-nor. 

**  There  was  undoubtedly  a  time  when  the  Lob-nor  spread  much  more  northwards 
than  it  does  now ;  its  western  shore  lay  along  the  line  Urten — ^Abdal — Airylgao, 
as  is  proved  by  the  only  dunes  preserved  in  Kashgaria  (see  Bogdanovioh*s  reports). 
As  to  the  southern  shore  of  Lob-nor,  it  occupied  approximately  the  same  positioa 
as  it  has  now,  and  along  it  ran  the  road  from  Lob-nor  to  Sa-chau,  which  was 
followed  six  hundred  years  before  me  by  Marco  Polo. 

**In  the  upper  part  of  its  shifting  course,  between  Gherelgan  and  Turpan- 
korulj  the  Konche-daria  shows  some  old  dry  beds,  but  haa  now  a  defined  water- 
course.    In   the  swamps  adjoining  Tykenlik  we  have  the  first  atore^basin,  in 


*  Memoirs  (Zapiski)  of  the  Russian  Oeograpliical  Society,  '^  Ethnography,**  vol  vi* 
1890. 
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which  a  firat  transmission  of  water  takes  place  from  the  Eonche  to  the  Tarim — that 
iB»  to  the  Eanohikash-tarim,  which  joins  the  Yarkand-tarim  at  Airylgan,  and  which, 
therefore,  the  natives  quite  rightly  named  Eonche-daria  to  Prjevalsky.  The  investi- 
gations made  by  Sven  Hedin  in  the  spring  show  that  two-thirds  of  the  water  of  the 
Konche-daria  runs  in  cascades  into  Eok-ala,  and  only  one-third  continues  to  move 
in  the  former  direction  in  a  deep  bed,  bending  abruptly  in  its  lower  half  towards 
the  south.  From  this  remarkably  long  old  bed — Ilek — a  comparatively  small 
branch  flows  into  the  Eunchikash-tarim  above  Airylgan,  and  a  still  smsdler  one 
below  Airylgan  to  join  the  Yarkend-tarim.  Such  was,  I  believe,  in  a  broad  outline, 
the  scheme  of  the  Eonche-daria  before  the  lakes  discovered  by  Sven-Hedin  had 
been  formed. 

**  The  level  of  the  water  in  the  Eonche-daria  stood  then  somewhat  higher  than 
it  stood  in  the  Tarim,  as  is  now  the  case  near  Tykenlik,  where  the  Eonche-daria  falls 
in  cascades  into  Eok-ala.  From  nine  to  fifteen  years  ago,  the  waters  of  the  Eonche- 
daria,  always  deflected  westwards,  so  as  to  approach,  so  to  say,  the  Tarim,  came  down 
almost  to  the  same  level  as  this  last.  At  that  time,  just  in  the  middle  of  Eunchikash- 
tarim,  where  the  shores  are  comparatively  not  high  and  solid,  a  trench  was  formed, 
as  the  natives  say,  and  the  water  ran  back  to  the  old  bed  Ilek,  inundating  the  sandy 
and  salted  depression  of  Ghivellik,  and  thus  revived  the  nearly  dried-up  lake-shaped 
▼alley  of  the  Ilek,  which  the  natives  now  began  to  name  Avyula-kul,  Eara-kol, 
Sogot  (Arka-kul),  etc.  A  great  portion  of  the  water,  however,  again  returns  down 
the  nearest  old  bed  to  the  Yarkand-Tarim,  while  a  very  small  portion  only  flows 
farther  down,  along  the  more  distant  part  of  the  old  bed,  where  most  of 
the  lagoons  were  entirely  dried  up.  •  I  consider  that  such  an  abnormal  deviation 
towards  the  east  is  merely  temporary ;  the  sand  and  the  wind,  working  hand  in 
hand,  will  necessarily  soon  raise  the  bed  of  the  river,  and  they  will  thus  deflect  the 
water  in  its  proper  direction  towards  the  west.  Then  the  lake-shaped  old  bed  will 
again  begin  to  dry  up,  and  while  this  will  be  going  on,  the  Eara  Eoshun-kul — that 
is,  the  true  Lob-nor — will  continue  to  be  farther  reduced  in  size.  But  several  water- 
arteries  will  finally  join  in  the  priocipal  one,  the  Chu-tarim,  although,  of  course, 
unimportant  fluctuations  may  take  place  in  the  mean  time. 

<*  More  serious  changes  will  happen  in  the  future,  when  the  T(u*im  will  join  the 
Konche-daria  in  the  meridian  of  Euria,  and  will  flow  in  its  lower  part  a<^ain  in  the 
bed  of  the  Eetek-tarim,  while  the  present  basin  of  Lob-nor  will  move  also  south- 
westwards,  and  will  form  something  in  common  with  the  present  Eara-buran, 
spreading  at  the  same  time  to  the  north  and  to  the  east;  but  it  will  hardly 
abandon  the  salty  depression  which  from  time  immemorable  was  the  bed  of  Lob- 
nor,  and  maintains  this  historical  name." 

EozlofiTs  final  conclusions  are  the  following :  "  The  Eonche-daria,  since  very 
remote  times  till  the  present  day,  has  moved  a  long  way.  The  spot  Gherelgan 
may  be  taken  as  a  spot  of  relative  permanence  of  its  bed,  while  the  basis  of  its 
delta  is  a  line  traced  from  the  farthest  northern  border  of  the  area  of  salt  clays 
surrounding  the  Lob-nor  to  the  Tarim.  At  a  later  period  the  Eonche-daria  mostly 
influenced  the  lower  Tarim,  and  each  time  a  change  occurred  in  the  latter's 
discharge,  the  Eonche  took  a  more  westward  course,  to  the  detriment  of  its 
old  eastern  branch  (Ilek).  Always  following  the  gradually  receding  humidity,  the 
vegetable  life  changed  too,  while  moving  sands  were  taking  its  place,  conquering 
more  and  more  ground  for  the  desert,  and  marking  their  conquest  by  remains  of 
old  shore-lines.  .  .  . 

**  The  facts  noticed  by  Sven  Hedin  have  thus  another  meaning — the  desert  in 
the  east  of  the  lakes,  which  he  discovered,  was  formed,  not  by  Lob-nor,  which  is 
situated  1°  southwards,  but  by  the  Eonche-daria,  in  its  unremitted  deflection 
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to  the  west.  The  old  bed  Ilek,  lake-shaped  in  places,  and  haying  »  belt  of  salt 
lagunes  and  swamps  along  its  eastern  shores,  represents  remains  of  waten 
belonging,  not  to  Lob-nor,  but  to  the  shifting  riyer  which  has  abandoned  this 
old  bed. 

*<  These  fSscts  and  explanations  refute  the  second  point  of  the  arguments  which 
were  brought  forward  by  Sven  Hedin  in  favour  of  his  hypothesis,  asserting  ths 
existence  of  some  other  Lob-nor. 

"  I  accept  the  third  point  of  his  objections,  namely,  that  the  gnmd£sthers  of 
the  present  inhabitants  of  the  Lob-nor  liyed  by  a  lake  whose  position  was  more  to 
the  north  of  Lob-nor ;  that  was  mentioned  already  by  Pevtsoff,  and  the  lake  was 
Uchu-kul. 

*<  Why  Marco  Polo  never  mentioned  the  Lob-nor,  I  leave  to  more  competent 
persons  to  decide. 

"  The  only  inference  which  I  can  make  from  tbe  preceding  aooount  is  that  ths 
Eara-koshun-kul  is  not  only  the  Lob-nor  of  my  lamented  teacher,  N.  M.  Pijevalsky, 
but  also  tJie  ancient,  the  historical,  and  the  true  Lob-nor  of  the  Chinese  geographers. 
So  it  was  during  the  last  thousand  years,  and  so  will  it  remain,  if  '  the  river  of 
time '  in  its  running  has  not  efiiEU^  it  from  the  face  of  the  Earth.** 


NORTH-EAST  NICARAGUA.* 

By  JOHN  M.  NICOL,  C.E. 

NicABAOUA  has  only  been  half  explored,  and-  very  few  surveys  have  been  made ; 
the  latter  have  been  mostly  done  by  compass,  with  the  exception  of  those  for 
railway  and  canal  work.  The  accompanying  map  is  copied  from  a  reduction  of 
the  Government  map,  with  some  alterations  made  after  going  through  the  country 
myself,  and  after  collecting  all  the  reliable  data  I  could  get.  It  is,  of  oourse,  not 
correct,  but  is  probably  the  most  reliable  extant.  The  red  lines  indicate  my 
various  routes.  I  also  travelled,  by  canoe,  up  the  rivers  Coco,  Wasspook,  and  Pis 
Pis  from  Cabo  Gracias  to  the  Pis  Pis  mines,  and  on  foot  from  the  mines  to  Mats- 
galpa.  This  journey  took  me  nearly  two  months,  and  as  the  country  is  almost 
uninhabited,  and  covered  with  dense  forests,  we  were  often  short  of  food,  living 
principally  on  monkey  meat.  The  area  within  the  dotted  red  line  is  almost  all  of 
a  gravel  formation,  with  pine  forests  and  grass  land,  very  healthy,  and  free  from 
insects. 

Bluefields. — The  real  harbour  here  is  just  inside  the  lagoon  behind  the  bluff; 
Bluefields  town  is  situated  on  the  further  and  shallow  side  of  the  lagoon,  and  is 
quite  inaccessible  to  craft  drawing  over  14  feet  of  water,  and  even  these  often  drag 
on  the  oyster-beds.  The  only  way  to  save  the  town,  and  place  it  in  direct  oom- 
munication  with  the  steamers,  would  be  to  throw  an  embankment  across  the 
channel  separating  Deer  island  from  the  mainland,  where  the  shallow  water  is  only 
from  2  to  3  feet  deep,  and  abundance  of  the  necessary  material  could  be  obtained 
behind  Bluefields.  On  this  embankment  and  on  a  second  at  the  other  end  of  Deer 
island  a  tramway  could  be  laid  down,  thus  connecting  the  town  with  the  smsU 
island  opposite  the  bluff;  and,  if  necessary,  a  further  anchorage  could  be  drodged 
where  are  now  tbe  oyster-beds,  or  a  regular  harbour  could  be  constructed  there. 

The  present  bar  averages  12  to  14  feet  of  water.  Bluefields  is  a  healthy  little 
town  of  about  3000  inhabitants ;  it  is  well  laid  out  on  high  ground,  and  has  plenty 
of  room  for  expansion.     According  to  Dr.  Garces,  the  Government  engineer,  it  is 


Map,  p.  692. 
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possible  to  make  a  railway  from  Bluefields  to  the  interior  without  crossing  any 
swamp. 

Rio  Gbandb. — The  mouth  of  this  river  offers  no  real  harbour,  as  there  is  a  bad 
bar,  averaging  only  7  to  10  feet  (8  feet  when  I  crossed),  and  even  if  the  bar  were 
deepened,  it  would  still  be  bad,  as,  the  mouth  being  quite  straight,  the  swell  would 
penetrate  for  a  long  distance ;  besides  this,  the  enormous  quantity  of  dSbria  brought 
down  by  the  river,  and  the  constantly  shifting  sandbanks  at  its  mouth,  would 
always  cause  great  expense,  if  an  attempt  were  made  to  keep  open  a  good  harbour 
here.  Further,  as  the  whole  country  round  consists  only  of  flat  lowlying  sands, 
with  marshy  pools  and  large  areas  of  mangrove  swamps,  there  is  no  site  suitable 
for  a  town,  nor  for  the  construction  of  docks,  etc.,  and  a  railway  would  be  almost 
out  of  the  question,  owing  to  the  swamps.  At  present  there  are  two  jetties,  some 
Government  buildings,  about  thirty  houses,  and  one  large  and  three  small  stores. 
There  will  always  be  a  good  traffic  for  coasting  vessels  of  small  size,  as  for  a  long 
distance  the  river  is  deep  and  navigable,  and  for  a  considerable  mileage  has  an 
average  depth  of  20  feet,  with  a  width  of  300  yards. 

An  American  company  has  a  concession  giving  it  an  exclusive  monopoly  over 
the  cutting  and  export  of  mahogany  and  cedar  from  this  river ;  the  company  owns 
a  twin-screw,  two-masted,  sea-going  tug,  called  the  Yulu,  drawing  about  7  feet  of 
water.  This  boat  can  go  as  far  up  as  the  steamer  limit  marked  on  the  map,  and 
also  makes  trips  to  Bluefields,  Bio  Prinzapulca,  and  up  the  Wawa  river.  Above 
the  steamer  limit  there  are  bad  rapids,  and  navigation  by  canoes  is  even  difficult 

Bio  Prinzapulca. — ^This  is  only  a  river  mouth  with  a  bad  bar,  where  there  is 
often  only  6  feet  of  water ;  the  anchorage  is  bad,  the  river  being  narrow  and  the 
onrrent  swifb  and  strong — so  strong  in  flood-time  that,  when  I  was  there,  the 
schooner  dragged  her  kedge  and  began  drifting.  The  YtUu  has  been — in  flood — as 
far  up  as  Tungla ;  but  often  she  has  difficulty  in  getting  over  the  bar.  There  is 
a  stem-wheel  steamer,  the  Frogreso,  plyiug  regularly  on  the  river ;  in  flood  she 
goes  as  far  up  as  Tungla,  but  in  dry  seasons  only  as  far  as  the  steamer  limit 
marked  on  the  map.  At  present  it  takes  from  four  to  six  days  to  descend  the 
river  from  Wani  by  ^'pitpans*'  (dug-out  canoes)  and  steamer,  and  from  ten  to 
fourteen  days  to  go  up,  as  the  pitpans  are  slow  travellers.  Prinzapulca  town  is 
built  on  the  swamps  at  the  mouth  of  the  river,  and  consists  of  about  fifty  wooden 
booses  and  shanties  with  galvanized  iron  roofs ;  the  houses  are  built  on  posts,  and 
the  wooden  side-walks  are  on  posts,  as  the  town  is  surrounded  with  swamps,  and 
during  floods  the  water  runs  under  the  houses.  There  are  nine  fairly  large  and 
well-stocked  stores.  There  will  always  be  a  considerable  trade  carried  on  here,  as 
the  river  is  a  natural,  though  bad,  highway  to  the  mines  of  Pis  Pis,  Siuna,  and 
Quiquina. 

Bio  EuKULAYA  AND  THE  Waunta  Lagoon. — This  river  is  marked  as  large  and 
important  on  the  existing  maps,  though,  according  to  the  best  information  I  can 
get,  it  is  only  a  small  river  discharging  into  a  lagoon,  into  which  a  few  other  small 
creeks  drain ;  but  there  is  no  navigable  water,  except  for  Garib  craft  and  canoes. 

Bio  Wawa. — This  is  a  good-sized  river,  and  navigable  for  quite  a  long  way  up. 
The  harbour  is  comparatively  good,  the  bar  averaging  10  feet  of  water,  with  some- 
times more;  the  river  makes  a  sharp  bend  to  the  north  just  inside  the  bar,  and  is 
a  safe  anchorage  for  small  craft  in  all  winds ;  the  sandbanks  are  a  little  higher 
and  less  swampy  than  either  at  Bio  Grande  or  Prinzapulca.  This,  without  any 
great  expense,  could  be  made  into  a  good  coasting  harbour,  and  with  steamers  on 
the  river  would  soon  develop  into  a  place  of  some  importance,  as  it  would  be  the 
nearest  point  to  the  mines  of  Pis  Pis.  The  river,  a  short  distance  up,  opens  out 
into  an  extensive  lagoon ;  still  farther  up  the  river  is  bounded  by  extensive  forests 
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of  tropical  screw-pine  and  pitch-piDe,  where  for  some  time  a  steam  saw-null  hai 
been  established,  which  supplies  lumber  to  the  coast  towns.  The  steamer  Tulm 
comes  into  the  river  frequently  for  cattle  and  lumber,  and  can  go  as  fiv  up  as  the 
steamer  limit  marked  on  the  map.  At  the  mouth  of  the  river  there  is  only  a  v^ 
small  settlement,  consisting  of  about  ten  houses  and  one  small  store. 

Bbaomans  Bluff. — ^Tbis  is  a  rook  promontory  of  high  ground,  the  highest 
point  being  probably  over  100  feet  above  the  sea ;  it  is  covered  with  forest,  and 
connects  with  the  mainland  by  a  strip  of  solid  ground  between  the  swamps,  which 
spread  widely  to  the  right  and  left.  This  point  offers  a  shelter  to  vessels  in  north 
and  north-west  winds ;  there  is  deep  water  up  to  3  and  4  fathoms  dose  to  the 
beach,  and  within  one  mile  out  there  is  10  fathoms.  By  constructing  a  breakwater, 
a  harbour  for  ocean-going  steamers  could  be  made  here,  with  freedom  from  the 
shifting  sands  and  strong  currents  of  the  river  harbours ;  also  the  high  groond 
would  make  a  good  and  healthy  site  for  a  large  town,  and  it  is  probably  the  only 
place  on  this  part  of  the  coast  where  a  railway  could  be  brought  down  to  the  sea 
without  crossing  swamps. 

Ebapakia  Lagoon. — ^Tbis  is  a  fine  large  salt-water  lagoon  connecUog  with 
several  others.  There  is  9  to  10  feet  of  water  on  the  bar,  with  deeper  water  inside. 
The  lagoon  is  surrounded  with  impenetrable  mangrove  swamps ;  but  small  stem- 
wheelers  could  ply  up  the  Krapakia  creek  as  far  as  Krapakia  village,  where  pine 
trees  and  solid  ground  commence. 

Gabo  Gbacias  X  Dios. — This  point  lies  to  the  south  of  the  main  mouth  of  the 
Coco  or  Wanks  river.  The  town  is  situated  on  the  inland  shore  of  a  lagoon  2  or 
3  miles  further  south.  The  entrance  to  the  lagoon  is  very  shallow,  with  3  feet  of 
water,  whilst  the  lagoon  has  only  from  2  to  6  feet ;  a  narrow  and  shallow  channel 
connects  this  lagoon  with  the  Coco  river,  and  through  this  passage  all  the  canoe 
traffic  is  carried  on.  One  hundred  years  ago  this  was  a  fine  harbour,  but  it  is 
silting  up  so  rapidly  that  it  will  soon  be  nothing  but  a  swamp.  The  steamers  that 
touch  here,  and  even  the  coasting  craft,  have  to  anchor  outside,  and  the  loading 
and  discharging  is  carried  on  by  dug-out  sea-going  canoes. 

Coco  RiYEB. — This  river  has  three  mouths,  besides  the  channel  into  Cabo 
Gracias  lagoon ;  all  the  entrances  are  shallow  and  bad,  which  is  unfortunate,  as 
the  river  would  be  navigable  for  quite  a  long  way  up  (see  map).  It  is  one  of  the 
largest  rivers  of  Central  America,  averaging  200  to  300  yards  wide,  in  some  places 
500  to  600  yardfi,  but  at  its  delta  with  only  2  to  3  feet  in  depth.  At  Andres,  in 
flood,  I  have  seen  the  water  up  to  the  houses,  and  15  feet  above  normal  level. 
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THE  SOCIETY. 

Hononr  for  tbe  President. — The  King  of  Sweden  and  Norway  has 
conferred  upon  the  President,  Sir  Clements  Markham,  k.c.b.,  the  hononr 
of  Commander  (first  class)  of  the  Order  of  the  Polar  Star,  on  aoconnt  of 
the  valuable  assistance  and  advice  which  he  has  on  many  occasions 
rendered  to  His  Majesty's  Government. 

Awards  of  the  Society  for  1898. — The  gold  medals  and  other  awards 
to  distinguished  travellers  have  been  adjudged  this  year  as  follows :  The 
Founder's  Medal  to  Dr.  Sven  Hedin,  for  his  important  exploring  work  in 
Central  Asia,  and  especially  for  his  survey  of  the  glaciers  of  Mnstag-ata, 
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for  being  the  first  explorer  to  cross  the  Takla-Makan  desert,  for  his  dis- 
covery of  a  new  route  south  of  the  Kuen-Lun  range,  and  for  his  investi- 
gation of  the  physical  geography  of  the  Lob  region.  The  Patron's 
Medal  to  Lieut.  E.  E.  Peary,  U.S.N. ,  for  his  explorations  in  Northern 
Greenland,  dating  from  twelve  years  ago,  and  especially  for  his 
memorable  sledge  journey  across  the  Greenland  ice,  and  for  his  dis- 
covery of  its  northern  termination.  The  Murchison  Grant  for  1898  has 
been  awarded  to  Mr.  H.  Warington  Smyth,  for  his  important  journeys 
in  Siam ;  the  Back  Grant  to  Mr.  George  P.  Tate,  for  his  surveys  in 
Afghanistan  and  Beluehistan,  especially  Makran,  as  well  as  at  Aden 
and  on  the  Indus;  the  Gill  Memorial  to  Mr.  E.  J.  Garwood,  for  his 
geographical  work  in  Spitsbergen  during  1806  and  1897  in  company 
with  Sir  Martin  Conway;  while  the  Cuthbert  Peek  Grant  has  been 
given  to  Mr.  Poulett  Weatherley,  for  his  exploration  of  the  country 
between  Lakes  Mweru  and  Bangweolo,  and  for  his  circumnavigation  of 
the  latter  lake  in  his  steel  boat,  the  Vigilant, 

The  Vasco  da  Gama  Celebrations. — The  celebration  of  the  four- 
hundredth  anniversary  of  the  discovery  of  the  sea-route  to  India  was 
inaugurated  in  Portugal  on  May  17,  by  the  firing  of  a  salute  of  101 
guns  by  the  forts  and  ships  anchored  in  the  Tagus.  Later  in  the  day 
a  grand  naval  review  was  held,  the  foreign  warships  sent  to  do  honour 
to  the  occasion  being  visited  by  the  king  in  person.  The  ships  sent  by 
the  British  Government  were  the  Magnificent^  Prince  Gcoi-ge,  BepuUe, 
Mara,  Jupiter,  and  Resolution,  forming  the  principal  section  of  the 
Channel  Squadron.  The  Eoyal  Geographical  Society  is  represented, 
during  the  ceremonies  at  Lisbon,  by  Lord  Dunraven,  who  was  named  by 
the  Council  as  the  Society's  delegate.  In  this  country  the  occasion  has 
been  celebrated  by  a  special  evening  meeting  of  the  Society,  at  which  their 
Koyal  Highnesses  the  Prince  of  Wales  and  the  Duke  of  York  were  present. 
An  address  was  delivered  by  Sir  Clements  Markham,  in  which  the  per- 
sistent labours  of  the  Portuguese,  under  Prince  Henry  the  Navigator 
and  other  members  of  the  royal  family  of  Portugal,  to  open  a  sea-route 
to  the  East  were  clearly  set  forth,  and  the  events  of  Vasco  da  Gama's 
first  voyage  to  India  briefly  described.  After  speeches  from  the  Portu- 
guese chargS  d'affaires  and  Lord  George  Hamilton,  the  Prince  of  Wales 
read  to  the  meeting  telegrams  of  congratulation  which  had  been  ex- 
changed between  himself  and  the  King  of  Portugal,  and  expressed,  on 
behalf  of  the  British  nation,  the  cordial  sympathy  here  felt  for  the  celebra- 
tions then  taken  place  in  Lisbon.  The  Hakluyt  Society  has  taken  its 
part  in  the  celebration  by  the  publication,  for  the  first  time  in  English^ 
of  the  '  Eoteiro '  of  Vasoo  da  Gama's  first  voyage,  ably  edited  by  Mr. 
Eavenstein,  and  illustrated  by  portraits  of  the  Portuguese  admiral,  and 
by  representations  of  his  ships,  and  of  places  and  objects  of  interest  in 
connection  with  the  voyage. 

No.  YL— June,  1898.]  2  i 
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EITBOPE. 

The  Seventieth  Anniversary  of  the  Founding  of  the  Berlin  Oeo- 

graphical  Society  was  celebrated  on  May  25,  a  special  meeting  being  held  at 
6  p.m.,  followed  by  a  dinner  in  honour  of  the  occasion.  The  celebration  of  the 
discovery  of  the  sea-route  to  India  was  combined  with  the  more  special  object  of  the 
meetlDgy  papers  being  read  by  Dr.  Soph  us  Ruge  and  Dr.  Georg  Wegener  on  "  Vasco 
da  Gama  **  and  on  *'  India  of  To-day  "  respectively,  after  an  address  by  the  President 
on  the  work  of  the  Society  during  the  last  five  years. 

The  Climate  of  London. — In  a  paper  on  the  daily  values  of  the  non-instru- 
mental meteorological  phenomena  in  London  from  1763  to  1896,  published  in  the 
Quarterly  Journal  of  the  Royal  Meteorological  Society,  vol.  xxiv.  (1898)  p.  31, 
Mr.  R.  C.  Mossmann  continues  his  laborious  investigation  into  the  variations  of 
local  climate.  The  general  results  may  be  given  under  the  head  of  each  of  the 
phenomena  which  is  considered.  Thunderstorms  practically  do  not  occur  in  London 
between  October  and  April.  The  maximum  frequency  occura  in  July,  especially 
between  July  14  and  20,  but  July  6  is  credited  with  twenty- two  thunderstorms, 
five  more  than  are  recorded  for  any  other  day.  Mist  and  fog  show  an  almost 
opposite  seasonal  distribution,  dense  fogs  scarcely  ever  occurring  between  May 
and  August,  but  becoming  very  numerous  from  October  to  December.  The  period 
of  most  frequent  and  also  of  densest  fogs  is  from  November  5  to  24,  the  23rd  having 
the  highest  record  of  dense  fogs.  Snow  has  been  recorded  io  London  in  every 
month  except  June,  July,  and  August.  It  is  most  common  in  January,  February, 
and  March.  The  period  when  snowstorms  are  most  frequent  is  at  the  beginning  of 
January,  and  again  at  the  beginning  of  March.  Hail  is  most  common  in  ApriL 
Gales  are  most  frequent  at  the  end  of  January,  the  beginning  of  March,  and  the 
middle  of  December,  and  least  frequent  from  May  to  September. 

Geological  Desert  Conditions  in  the  British  Islands.— Mr.  J.  G.  Good- 
child  has  published  in  the  Transactions  of  the  Edinburgh  Geological  Society, 
vol.  vii.  (1897)  p.  203,  an  interesting  paper  on  "  Desert  Conditions  in  the  British 
Islands."  He  first  defines  desert  conditions  as  those  induced  by  a  rainfall  so  small 
AS  to  be  insuflScient  for  the  maintenance  of  any  form  of  vegetable  life  not  specially 
adapted  by  evolution  to  stand  desert  conditions,  and,  taking  this  limit  as  any- 
thing less  than  10  inches  per  annum,  he  shows  how  characteristic  is  the  action  of 
denudation  in  deserts.  Following  Walther's  researches,  he  points  out  how  the 
increased  radiation,  due  to  the  absence  of  water-vapour  in  the  atmosphere,  tends 
to  the  rapid  disintegration  of  crystalline  rocks  by  the  different  expansion  and 
contraction  of  their  constituent  minerals.  The  sand  so  produced  is  rounded  by 
wind-drift  in  an  unmistakable  manner,  the  grains  being  entirely  dififerent  from 
those  of  sea-sand.  Proceeding  farther  to  consider  the  sedimentary  rocks  formed 
by  the  consolidation  of  desert  sands,  Mr.  Goodchild  carefully  examines  the  various 
structures  as  preserved  in  the  sedimentary  strata,  or  as  modified  in  the  meta- 
morphio  rocks.  From  this  he  deduces  the  occurrence  of  several  periods  when 
desert  conditions  of  climate  prevailed  in  Great  Britain.  The  New  Red  (Permian) 
rocks  show,  by  their  well-rounded  sand-grains  covered  by  ferric  oxide,  by  their 
exaggerated  false  bedding,  and  by  their  breccias  of  rough  blocks  akin  to  the 
screes  formed  in  wadies  by  sudden  torrents,  that  at  that  period,  when  continental 
Europe  was  under  water,  our  islands  occupied  the  desert  heart  of  a  continental 
area.  Similar  evidence  points  to  desert  conditions  having  prevailed  during  a 
great  part  of  the  Old  Red  Sandstone  (Devonian)  period ;  the  exceptional  durabihty 
of  the  Caithness  flagstones  being  due  to  their  permeation  by  bitaminous  matter 
formed  in  the  internal  lake- basins  of  a  desert.     Mr.  Goodchild  finds  evidence  of 
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the  most  striking  desert-period  of  all  in  the  very  ancient  Torridonian  rocks  of  the 
north-west  of  Scotland,  which  he  finds  to  present  striking  analogies  with  the 
formations  now  being  laid  down  in  the  Sinaitic  peninsula.  It  need  not  be  pointed 
out  that  the  whole  of  this  geological  argument  depends  upon  geographical  condi- 
tions now  prevailing,  from  the  study  of  which  evidence  of  past  distribution  of 
land  and  sea  may  be  obtained. 

^^^fft^l  of  Seathwaite. — The  rainfall  of  Seathwaite  in  Borrowdale  is  perhaps 
the  greatest  in  any  part  of  the  British  Islands,  and  the  records  obtained  during  the 
fifty  years  1845-94  have  already  been  discussed  by  Mr.  J.  G.  Symons,  f.b.b. 
Mr.  W.  Marriott  has  a  paper  in  the  last  number  of  the  Quarterly  Journal  of  the 
Boyal  Meteorological  Society  (vol.  xxiv.,  1898,  p.  42),  on  the  records  obtained 
by  the  Seathwaite  rain-gauge  belonging  to  that  Society  from  1881  to  1897.  The 
mean  annual  rainfall  for  the  fifty  years  discussed  by  Mr.  Symons  was  137  inches ; 
that  found  for  the  last  seventeen  years  is  130  inches.  The  rainiest  year  in  this 
period  was  1882,  when  146  inches  were  registered;  the  driest  1895,  when  the 
rain&U  was  just  under  100  inches.  The  greatest  recorded  fall  for  any  one  day 
was  8  inches  on  November  12,  1897 ;  but  falls  of  6  inches  and  over  have  been 
recorded  at  Seathwaite  on  eleven  occasions  since  1845.  The  heaviness  of  the 
rainfall  appears  to  be  proportional  to  the  strength  of  the  wind.  The  curious  fact 
that  Seathwaite  lies  on  the  sheltered  side  of  the  mountain  barrier  that  faces  the 
rain-bearing  south-west  winds,  is  explained  by  Mr.  Marriott  as  follows.  The  wind, 
rushing  up  Wasdale  and  Langdale,  is  thrown  up  by  the  steep  ascents  at  the  head 
of  those  valleys,  and  continuing  to  rise  and  to  move  forward  after  reaching  the 
summit-passes,  the  maximum  cooling  efifect  and  consequently  the  maximum  pre- 
-cipitation  occur  at  a  point  directly  over  the  sheltered  valley  on  the  lee  side.  It 
18  interesting  to  note  the  difiference  between  the  action  of  rain-bearing  winds  on 
a  mountain  range  reaching  to  or  approaching  the  snow-line  where  all  the  precipi- 
tation takes  place  upon  the  exposed  slope,  with  that  on  a  barrier  of  hills  like  those 
of  the  Lake  District,  where  the  valleys  of  the  lee  side  are  subject  to  a  heavier 
•precipitation  than  the  weather  slopes. 

A  Local  **  Magfnetic  Pole." — At  a  meeting  of  the  Academy  of  Sciences  of 
Paris  on  May  9  (Comptes  Rewius,  cxxv.  (1889),  p.  1380),  M.  Mascart  announced 
that  Prof.  Leist  of  Moscow  had  discovered  a  curious  magnetic  disturbance  at 
Kochetovka,  in  the  government  of  Kursk.  At  this  place  there  was  a  point  at  which 
the  horizontal  magnetic  needle  pointed  indifferently  in  any  direction,  and  the 
4iipping- needle  was  vertical.  The  phenomenon  was  so  local  that  at  a  distance  of 
70  feet  from  the  centre  of  vertical  dip  the  declination  decreases  by  1^. 

ASIA. 

An  Indian  Province.*— Although  many  excellent  accounts  of  India  as  a 
whole  exist,  the  vast  size  of  the  country  and  its  varying  conditions  of  life  make  it 
impossible  that  these  should  deal  in  a  satisfactory  way  with  many  points  of  detail 
•respecting  particular  parts  of  the  empire.  An  exhaustive  study  of  a  limited  area, 
suoh  as  Mr.  Crooke  has  supplied  for  the  North- Western  Provinces,  is  therefore  of 
much  value.  The  author,  whose  position  as  director  of  the  Ethnographical  Survey 
of  the  province  has  placed  at  his  disposal  a  large  amount  of  trustworthy  informa- 
tion vnth  regard  to  its  inhabitants,  has  aimed  chiefly  at  pourtraying  the  present 
condition  of  the  people  in  its  social  aspect,  but,  in  order  to  clearly  explain  their 
environment,  he  begins  with  a  useful  sketch  of  the  land  in  its  physical  aspect. 
Although  the  fact  that  the  area  known  as  the  North- West  Provinces  and  Oudh  is  at 

*  *  The  North- Western  Provinces  of  India,  their  History,  Ethnology,  and  Adminis- 
tration.'   By  W.  Crooke.    London :  Methuen,  1897. 
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present  a  single  administrative  unit  makes  it  convenient  to  treat  the  province  as  a 
whole,  the  author  points  out  that  its  boundaries  nowhere  agree  with  the  physical  con- 
ditions by  which  it  is  dominated,  and  that  its  present  frontier  is  neither  ethidcal  nor 
linguistic.  It  includes  in  the  north-west  a  portion  of  the  higher  Himalayan  ranges, 
while  in  the  east  it  does  not  even  include  the  tarai  at  the  foot  of  the  mountaina. 
In  the  south,  again,  it  includes  districts  naturally  belonging  rather  to  Bajpatana 
and  Central  India.  It  therefore  presents  extraordinary  diversity  of  physical  aspect, 
scenery,  and  climate,  the  only  country  with  which  a  comparison  is  possible  in  this 
respect  being  Peru.  Mr.  Crooke  describes  in  turn  the  three  main,  strongly  oon- 
trasted,  physical  divisions  of  the  province,  the  great  plain  of  the  Jamna  and 
Gaoges,  which  includes  about  72  per  cent,  of  the  area  and  89  per  cent,  of  the  total 
population,  of  course  receiving  the  largest  share  of  attention.  In  subsequeDt 
chapters  the  history  of  the  province,  the  ethnology,  social  and  religious  life  of  the 
people,  and  their  relation  to  their  present  rulers,  are  fully  dealt  with. 

On  the  Geology  of  the  Tian  Shan.— We  have  received  from  Mr.  George 
Macartney,  the  British  Agent  in  Eashgar,  the  following  geological  notes  made  by 
Prof.  Earl  Futterer,  who  is  at  present  engaged  in  the  exploration  of  Central  Asia. 
The  geological  observations  show  a  striking  difference  between  the  structure  <A 
the  western  and  central  parts  of  the  mountain  range  and  its  eastern  spurs  stretching 
as  far  as  the  region  of  Eashgar.  On  the  Russian  map  of  Ferghana  (Sheet  7)  the 
most  exact  representation  of  this  mountain  region,  the  name  Alai  ridge  is  applied 
to  a  high  mountain  chain  running  from  west  to  east,  and  reaching  to  Terek  Davan 
(c.  73°  30'  £.  long.).  From  this  point  the  direction  of  the  principal  chain  changes, 
and,  after  the  Beleuli  pass,  assumes  a  northern  and  north-eastern'  direction  to 
Aiu-Tapam.  These  parts  bear  the  name  of  Baksu  Beleuli,  and  in  72^  45'  E.  long, 
there  branches  on  the  north  from  the  chief  Alai  range  a  chain  with  high  summits 
which  runs  parallel  to  the  north-eastern  ridge  of  the  Alai.  The  great  Alai  valley 
belonging  to  the  basin  of  the  Amu  Daria  divides  these  Alai  ranges  from  the  equaUy 
east-and-west  running  ridge  of  the  Trans- Alai,  the  eastern  continuation  of  which 
is  found  in  Mustag-tau.  The  geological  structure  on  the  road  between  Osh  and 
Ea.shgar  corresponded  to  the  conBguration.  The  strata  ran  in  west-to-east  and 
north-to-south  directions.  The  latter  dominated  the  ancient  rocks,  clay  slate?, 
phyllites,  and  Palaeozoic  sediments,  which  occurred  from  Gulcha  to  the  neighbour- 
hood of  Irkeshtam,  and  usually  showed  a  high  or  even  vertical  dip.  These  north- 
and-south  running  bands  showed  only  a  slight  western  extension.  A  much  con- 
solidated limestone  and  marl  also  occurred,  and  from  the  fossils  they  contained  they 
belong  to  the  younger  Mesozoic  or  older  Tertiary  formation.  Between  Gulcha 
and  Sufi  Kurghan,  as  w^ll  as  near  Irkeshtam,  these  rocks  appear  strongly  folded 
and  tilted  with  a  north-and-south  strike.  In  the  mountains  east  of  Irkeshtam 
most  of  the  sedimentary  rocks  belong  to  the  younger  formaticns,  probably  only  of 
Tertiary  age.  They  are  sandstones  with  gypsum  and  coarse  conglomerates  of 
enormous  thickness,  and  without  exception  they  have  an  east-to-west  strike.  In 
the  ancient  rocks  of  the  higher  mountains  the  strata  also  exhibit  a  north-and-south 
strike ;  they  are  much  folded  and  show  a  dark  brittle  limestone,  which  is  to  be 
found  eastward  from  Irkeshtam  to  a  small  pass  west  of  Eghin  with  the  same  strike 
and  vertical  dip.  Recent  sandstones  with  a  strike  running  west-south-west  and 
east-north-east  occur  quite  near.  It  follows  from  this  observation  that  the  folding 
of  the  ancient  part  of  the  mountains  (schist.  Palaeozoic  rocks,  and  perhaps  also  late 
Mesozoic  formations)  occurred  in  one  or  probably  several  phases.  One  folding  aod 
compression  took  a  north-and-south  direction ;  but  a  criterion  is  wanting  as  to 
whether  the  disturbing  forces  acted  from  the  east  or  from  the  west.  A  second 
and  later  period  of  folding,  which  acted  almost  exactly  at  right  asglcs  to  the  first. 
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ridged  up  the  more  recent  limestoneB,  sandstones,  and  coDglomerates,  the  strike  of 
which  18  from  east  to  west.  It  is  noteworthy  that  traces  of  these  directions  of 
folding  also  occur  in  the  western  part  of  the  mountains,  hut  outside  of  the 
crystalline  zone.  Thus,  for  example,  the  great  conglomerates  in  the  mountains 
north  of  Gulcha  have  an  east-to-west  strike,  while  farther  west,  at  Kaplan-Kulit, 
they  run  quite  normally  almost  from  north  to  south.  Between  Gulcha  and  Sufi- 
Eurghan  two  great  granite  masses  are  cut  through  hy  the  Gulcha  river  in  deep, 
narrow,  picturesque  gorges ;  hetween  the  granite  the  highly  tilted  phyllite  shows 
a  splendid  contact-metamorphosis  into  a  sort  of  calcium  silicate  hornstone,  the 
granite  at  the  same  time  showing  traces  of  foliation  and  mechanical  alteration.  True 
gneisses,  mioaschists,  or  other  fundamental  formations  are  never  found,  not  even 
as  river  pehhles.  On  the  contrary,  phyllitic  rocks  and  altered  sedimentary  strata 
take  a  great  place.  Palseozoic  limestones  with  fossils  of  an  age  not  yet  exactly 
determined  (corals,  crinoids  and  hrachlopods)  were  found  on  the  east  side  of  the 
Terek  Davan,  near  Eoksu.  Fossils  with  a  great  predominance  of  Ostrea  in  a 
formation  apparently  helonging  to  the  Upper  Cretaceous,  were  found  abundantly 
near  Eizil-Kurghan  between  Gulcha  and  Safi-Eurghan,  near  Gulcha  itself  in 
Irkeshtam,  and  to  the  east  of  that  place.  Old  river  terraces  are  splendidly  developed 
everywhere  in  the  mountains.  Traces  of  them  are  found  high  up  on  the  valley 
walls,  and  especially  in  the  east  several  perfect  terraces  may  be  seen  rising  one 
above  another  at  different  levels.  At  the  junction  of  tributary  valleys  with  the 
main  valleys  there  are  fine  examples  of  loess-covered  alluvial  fans  (delta  formations) 
which  have  been  cut  through  by  the  stream,  and  a  second  or  secondary  fan  formed 
further  down  toward  the  main  river.  On  the  borders  of  the  Tarim  basin  ffiolian 
deposits  begin  to  acquire  great  importance,  and  in  the  neighbourhood  of  Eashgar 
the  efiQorescence  of  Glauber's  salt,  which  covers  the  ground  like  snow,  bears  evidence 
to  the  insufficiency  of  the  rainfall.  In  the  remaining  part  of  the  journey,  proceed- 
ing from  Eashgar  by  Aksu,  Turfan,  and  Ehami,  to  the  northern  border  of  the  Tarim 
basin,  and  thence  through  the  Gobi  Desert  to  the  central  Ewen-lun  (Nan  Shan 
mountains),  the  attention  of  the  expedition  will  be  specially  directed  to  the 
formation  and  origin  of  the  different  kinds  of  soil  formed  from  different  rocks  by 
-the  influence  of  the  desert  climate  and  to  the  formation  of  salts  upon  the  surface. 

Captain  Deasy  in  Central  Alia.'— A  second  communication  has  been  received 
-from  Captain  Deasy  (ante,  p.  544),  dated  Yarkand,  March  2,  in  which  he  announces 
his  return  to  that  place  after  an  unsuccessful  attempt  to  ascend  the  Yarkand  river 
to  the  west  end  of  Raskam.  0«?ing  to  a  sudden  burst  of  hot  weather,  the  ice  on 
the  river  broke  up  fully  a  month  earlier  than  usual,  and  he  was  compelled  to  give 
up  the  attempt.  He  is  able  to  state,  however,  that  the  true  course  of  the  stream 
from  about  37°  N.,  75°  56'  E.,  is  northerly  to  Langar  (37°  41'  N.,  76°  14'  E. 
approximately),  and  thence  almost  due  north  to  Eosarab,  about  three-quarters  of  a 
mile  west  of  which  it  makes  a  sharp  bend  to  the  east.  This  agrees  oo  the  whole 
with  the  earlier  delineation  of  the  river,  previous  to  Gromchefski's  journey,  it 
having  been  shown  even  in  Shaw's  map  (1871)  as  flowing  north  by  Langar  to 
Eosarab,  although  the  longitudes  there  given  are  much  too  far  to  the  east.  Captain 
Deasy  visited  both  Eosarab  and  Langar,  but  though  within  a  few  miles  of  the 
Ehandar  Dawan,  leading  to  the  Mariom  Pamir,  a  heavy  fall  of  snow  prevented  him 
from  getting  his  animals  across.  He  was  able  to  get  good  longitudes  by  chronometer, 
>his  observations  being  taken  with  a  6-inch  transit  theodolite,  by  Troughton  and 
Sims.  The  whole  country  explored  since  leaving  the  Taghdumbash  Pamir  was 
excessively  difficult,  consisting  of  very  deep  narrow  valleys,  bounded  by  barren 
and  precipitous  mountains.  The  Sandal  Dawan  in  particular  (not  marked  on  any 
map)  presented  almost  insurmountable  obstacles.    Captain  Deasy  met  with  great 
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courtesy  on  the  part  of  the  Chinese  officials,  but  complains  of  the  extreme  difficulty 
of  obtidning  trustworthy  information  with  regard  to  the  routes.  In  a  postacript, 
dated  March  31,  he  announces  his  intention  of  starting  at  an  early  date  to  examine 
the  ruins  in  the  Takla  Makan,  after  accomplishing  which  he  hopes  to  do  some 
exploring  in  hitherto  unvisited  regions. 

Lake  Ookcha. — Prof.  T.  McKenny  Hughes  describes  in  Nature,  vol.  57  (1898), 
p.  392,  part  of  his  recent  journey  in  Russian  Armenia,  and  in  particular  his 
observations  on  the  geology  of  the  country  round  the  Gokcha  lake.  The  situation 
of  this  great  lake  is  lemarkable;  it  lies  along  the  edge  of  the  Armenian  tableland, 
over  6000  feet  above  sea-level,  for  43  miles  in  length,  and  its  breadth  in  some  places 
exceeds  20  miles.  The  valley  of  the  Araxes  lies  far  below  it,  and  the  lake  appears 
to  be  barred  in  by  moraine-like  ridges.  These  are  not,  however,  ridges  of  glacial 
origin  blocking  a  long  narrow  valley ;  but  streams  of  solid  lava  poured  out  in  front 
of  the  steep  mountain  slope  and  shutting  in  against  it  a  basin  which  has  become 
filled  with  water  and  forms  the  great  lake.  A  narrow  stream  has  cut  an  outlet  at 
Elenofka,  through  the  more  profoundly  weathered  portion  of  the  lava ;  but  the 
channel  is  small,  and  full  even. at  low  water.  Prof.  Hughes  suggests  that,  when  the 
level  of  the  lake  rises,  the  surplus  water  escapes  by  percolation  through  broken  or 
scoriaceous  rocks  to  other  outlets.  The  maximum  depth  of  Lake  Gk>kcha  is  usually 
supposed  to  be  360  feet,  but  much  remains  to  be  done  before  the  structure  and 
history  of  the  interesting  volcanic  region  of  its  basin  are  fully  understood. 

Expedition  of  Count  Zichy  to  Central  Asia  and  Siberia.— On  March  13 

last,  Count  Eugen  Zichy  started  on  an  exploring  journey,  which  he  has  undertaken 
for  the  purpose  of  a  thorough  investigation  regarding  the  original  home  and  sub- 
sequent wandermgs  of  the  Magyars,  down  to  their  arrival  in  their  present  habitation. 
He  will  first  proceed  by  way  of  Tiflis  to  the  country  inhabited  by  the  Bashkirs, and 
the  districts  south-east  of  Lake  Balkash,  in  order  there  to  study  the  remnants  of 
the  Hungarian  tribes,  which,  it  is  thought,  reached  that  region  and  remained  there. 
He  will  then  continue  his  journey  by  way  of  Omsk  and  Tomsk  to  Irkutsk  and  the 
districts  east  and  south-east  of  Lake  Baikal,  and  there  make  inquiries  with  regard 
to  the  remnants  of  the  Huns  dwelling  in  those  parts.  Count  Zichy,  whose  energy 
and  determination  are  well  known,  will  be  supported  by  three  scientific  experts. 
One  of  these,  the  well-known  geographer  and  ethnologist,  Johann  Janko,  has  already 
carried  out  preliminary  studies  in  St.  Petersburg  and  Helsingfors;  he  joined  Count 
Zichy  in  March  at  Tifiis.  The  latter  hopes  to  proceed  from  Urga  across  the  Qohi  to 
Peking,  and  thence  to  Mukden  and  other  Manchurian  towns.  He  thinks  it  not 
impossible  that  he  may  find  there  the  national  records  taken  from  Hungary  by 
Batu  Khan  in  1241,  and  carried  with  him  as  trophies  on  his  return  home  in  the 
spring  of  1242. 

AFBIOA. 

The  Poiition  of  Insalah. — M.  Foureau,  the  well-known  Saharan  explorer, 
has  a  note  in  the  Compter  Rendus  of  the  Paris  Geographical  Society,  in  which  he 
gives  his  reasons  for  supposing  the  longitude  of  Insalah  to  be  given  on  our  maps  far 
to  the  west  of  its  true  position.  The  question  is  important,  as  on  the  position  of 
this  point  the  whole  of  the  cartography  of  Tuat  and  the  neighbouriog  region  has 
been  based.  Astronomical  observations  were  supposed  to  have  been  made  there  by 
Major  Laing  in  1825,  and  his  assumed  position  was  used  by  map-makers  for  over 
half  a  century.  His  notes,  however,  were  never  published,  and  a  strange  dis- 
crepancy is  noticeable  in  the  statements  as  to  his  longitude  of  Insalah,  a  writer  in 
the  Quarterly  Beview  (vol.  38,  1828)  giving  it  as  2°  16'  E.  of  Greenwich,  while 
Jomard  was  informed  by  General  Sabine  that  Laing  had  found  it  to  be  in  1^  51'  £. 
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In  any  case,  great  dependence  could  not  be  placed  on  Laing's  result,  as  his  instru- 
ments are  known  to  have  been  damaged  during  his  journey.  Hassenstein,  in  his 
memoir  on  his  map  of  Rohlfs*  journey  (Petermanus  Mitteilungen,  1866),  discusses 
the  position  of  Insalab,  and  is  inclined  to  place  it  in  long.  2P  10'  E.,  or  5'  W.  6t 
Lung's  position  as  given  in  the  Quarterly  Review^  while  he  gives  the  probable 
latitude  as  27i°  N.,  or  19'  to  the  north  of  Laing's  position.  M.  Foureau  has  held 
for  some  years  that  the  true  longitude  was  about  2^  43'  E.  of  Greenwich,  or  28'  E. 
of  the  most  easterly  position  hitherto  assigned  to  the  place.  He  now  shows  that 
the  astronomical  determinations  by  M.  Flamand  during  his  mission  to  Gurara  in 
1896  support  his  view,  by  showing  that  other  places  in  the  same  region  must  be 
shifted  between  22'  and  38'  to  the  east,  a  result  corroborated  by  the  itineraries  of 
other  officers  in  the  same  country.  The  same  number  of  the  Comptes  Bendus  con- 
tains a  list  of  M.  Foureau's  own  astronomical  determinations  of  positions,  made 
during  his  journey  of  last  summer  to  the  country  of  the  Tuareg.  His  attempt  to 
penetrate  further  southward  was  then  frustrated  merely  through  want  of  means  to 
pay  the  Tuareg  for  their  co-operation.  A  strong  party  well  supplied  should,  he 
thinks,  have  no  difficulty  in  crossing  the  Sahara  (Comptes  Bendus^  Paris  G.S.,  1897, 
p.  350). 

Mr.  Silva  White's  Jonmey  to  the  Siwa  Oaiis.— Mr.  A.  Silva  White  has 

lately  made  a  bold  but  unsuccessful  attempt  to  reach  the  oasis  of  Jarabub,  the 
stronghold  of  the  powerful  Senussi  sect  of  Mohammedans,  situated  beyond  the  Siwa 
oasis,  on  the  line  of  depression  which  runs  between  Egypt  and  Tripoli  parallel  to 
the  shore  of  the  Mediterranean.  No  European  seems  to  have  yet  visited  the  oasis, 
although  Kohlfs  in  1869  passed  within  a  short  distance  of  it,  and  was  subsequently 
told  that  he  would  have  been  well  received  there.  Of  late  years  it  has  been  en- 
tirely closed  to  Europeans  owing  to  the  fanaticism  of  its  inhabitants.  Mr.  White 
started  from  Cairo  with  seven  attendants,  not-  one  of  whom  was  aware  of  the  in- 
tended destination.  Siwa  was  reached  in  nineteen  days,  and  Mr.  White  was 
oordially  received  by  the  Egyptian  governor  and  the  chief  headmen,  but  the  Senussi 
Skeikhs,  whose  duty  it  is  to  prevent  Europeans  from  proceeding  westwards  towards 
Tripoli,  informed  him  that  his  life  would  be  in  danger  if  he  persisted  in  his  en- 
deavour. His  men,  with  one  exception,  refusing  to  proceed,  Mr.  White  was  com- 
pelled to  relinquish  the  idea.  He  stayed  some  days  at  Siwa,  however,  and  was 
able  to  explore  parts  of  the  oasis  not  previously  seen  by  Europeans,  taking  a  large 
number  of  photographs,  and  bringing  away  copies  of  hieroglyphs  dating  from  1200  b.c. 

The  Basiknna  Diitrict,  west  of  Timbuktu.— M.  Yuillot  contributes  to 

the  Comptes  Bendus  of  the  Paris  Geographical  Society  (1898,  No.  2),  and  to 
the  Bulletin  de  VAfrique  Frangaise  (March),  notes  on  the  region  west  of  Tim- 
buktu lately  traversed  by  French  officers,  accompanied  by  sketch-maps ;  that  in 
the  latter  periodical  being  on  the  scale  of  1 : 1,000,000.  Basikunu,  which  was 
temporarily  occupied  by  the  French  in  1897,  lies  on  the  borders  of  the  Sahara  in 
about  16°  N.  and  5i°  E.,  or  about  200  miles  west-south-west  of  Timbuktu.  The 
various  routes  leading  to  it  from  the  Niger,  Lake  Faguibini,  etc.,  as  well  as  those 
leading  north  across  the  Sahara,  are  shown  in  M.  Yuillot*s  map.  Those  from  the 
former  direction  are  well  provided  with  water,  and  although  the  direct  route  north 
to  the  Saharan  town  of  Walata  is  waterless,  wells  are  found  on  a  route  via  Neme 
bending  slightly  to  the  west.  The  subterranean  layer  of  water  is  at  a  much 
smaller  depth  in  this  direction  than  it  is  to  the  east  of  Basikunu.  The  country 
generally  is  thickly  covered  with  acacias  and  mimosas,  and  supports  large  flocks 
of  sheep  and  goats.  Around  the  towns  there  are  immense  fields  of  corn  (millet, 
wheat,  barley,  etc.),  the  environs  of  Basikunu  being  exceptionally  fertile ;  while 
Neme  is  surrounded  by  luxuriant  groves  of  date  palms.    Basikunu  occupies  a  very 


668  THB  MONTHLY  RECORD. 

important  position  from  its  command  of  trade  routes,  and  M.  Vuillot  urges  the 
importance  of  its  occupation  by  France  as  a  preliminary  to  that  of  Walata  and 
Arauan. 

M.  Dubois  in  the  Bend  of  the  Niger. — We  learn  from  the  JRevtu  Fran^ue 
for  April,  that  M.  F^lix  Dubois,  author  of  *  Tombouctou  la  Mysterieuse,'  returned 
in  March  from  an  exploring  journey  in  the  French  Sudan.  He  is  said  to  have 
crossed  the  country  within  the  bend  of  the  Niger  from  the  Upper  river  to  Say,  and 
thence  to  have  made  his  way  to  Dahome,  visiting  Mossi  and  Gurma  en  route.  By 
this  land-journey  he  will  have  supplemented  the  results  of  the  river-journeys  of 
Toutee  and  Hourst. 

The  TJg^da  Bailway. — The  time  and  fare  table  for  the  section  of  the 
Uganda  railway  now  open  for  public  traflSc,  is  published  in  the  Zanzibar  Gazette^ 
having  come  into  force  on  April  2.  First,  second,  and  third-class  passengers  are 
booked  between  any  stations  as  far  as  Yoi,  a  little  north  of  the  Ndara  hills,  and 
just  100  miles  from  the  coast.  In  this  distance  there  are  nine  stations,  in  addition 
to  the  termini.  Each  day  (except  Sundays)  the  train  makes  the  journey  in  one 
direction,  returning  the  following  day,  so  that  the  service  consists  of  three  trains  a 
week  in  each  direction.  Starting  from  Kilindini  (the  port  of  Mombasa)  at  7.20 
a.m.,  the  train  reaches  Yoi  at  4  p.m.  (or  16*"  according  to  the  timing  em- 
ployed). Thus,  in  the  space  of  little  over  eight  hours,  a  distance  is  traversed 
which,  in  the  days  of  caravans,  represented  an  arduous  march  of  several  days, 
including  the  passage  of  the  waterless  Taru  desert,  and  there  can  be  no  doubt  that 
even  this  comparatively  small  section  will  prove  of  immense  advantage  as  a  means 
of  access  to  the  interior.  Yoi  is,  according  to  the  railway  survey  map,  at  a  height 
of  1650  feet  above  the  sea.  The  fares  from  Kilindini  to  Yoi  are  respectively  Rs. 
38,  Hs.  19,  and  Ks.  3  as.  3,  or  roughly  6d.,  Sd,,  and  kd.  per  mile,  for  the  three 
classes. 

Major  Oibboni'  New  Expedition. — Major  Gibbons,  whose  excellent  sur- 
veying work  in  the  region  of  the  Upper  Zambezi  is  well  known  to  our  readers,  has 
just  completed  his  preparations  for  a  new  expedition  to  the  same  part  of  South 
Africa,  on  which  he  will  be  accompanied  by  six  Europeans,  including  a  mineralogist, 
an  ornithologist,  and  a  taxidermist.  He  hopes  to  ascend  the  Zambezi  from  its 
mouth  to  15°  S.  lat.i  and  there  take  up  his  surveying  work,  which  he  will  continue 
if  possible  to  the  sources  of  the  river,  returning  either  by  the  Congo  or  by  Lake 
Tanganyika  and  Uganda.    The  journey  is  expected  to  last  fifteen  months. 

English  Expedition  to  Lake  Enkwa. — Following  on  the  German  expeditions 
to  Lake  Rukwa,  lately  noticed  in  our  pages,  comes  the  news  of  a  journey  by  an 
Englishman,  Mr.  Wallace,  which  seems  to  have  cleared  up  the  doubt  as  to  the 
present  extent  of  the  lake.  A  short  account  of  the  journey,  derived  from  a  letter 
written  by  Mr.  Wallace  from  Ujiji,  appears  in  the  Deutsche  Kolonialhlatt  for  April  1. 
The  English  traveller  appears  to  have  made  the  complete  circuit  of  the  lake,  which 
be  reached  by  following  down  the  Saisi  to  its  mouth,  afterwards  passing  round  the 
south  end  and  up  the  north-east  shore.  In  lat.  7°  40'  S.,  be  crossed  the  plain  to 
the  south-west  side,  and  proceeded  down  that  bide  to  the  Saisi  mouth  once  more. 
He  then  made  his  way  to  Abercom,  at  the  south  of  Tanganyika.  Mr.  Wallace 
found  open  ^  ater  for  a  distance  of  25  geographical  miles  only  from  north-west  to 
south-east,  the  greatest  breadth  being  12  geographical  miles.  The  lake  lies  at  the 
south-east  corner  of  a  wide  plain,  varying  from  20  to  30  geographical  miles  in 
breadth.  Beyond  the  open  water,  in  a  north-westerly  direction,  a  narrow,  by  no 
means  deep,  swamp  extends  for  30  miles  along  the  north-east  margin  of  the  plain, 
and  is  followed  by  a  bare,  muddy  flat,  20  miles  long,  dry  at  the  time  of  Mr. 
Wallace*s  visit.    The  Saisi  and  Songwe  streams,  which  enter  Rukwa  in  the  south, 
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are  of  about  equal  size.  Along  the  north-east  side  there  were  few  stream-beds,  all 
of  them  dry.  The  Kafna  and  Lunga  (?  Katuma  and  Rungwa)  appear  also  to  dry  up 
before  readiing  the  plain.  There  is  a  lair  population  on  both  sides  of  the  lake,  but 
water  is  scarce  and  bad ;  game,  of  two  or  three  kinds  only,  was  everywhere 
abundant.  Mr.  Wallace  thinks  that  in  the  wet  season  the  lake  may  have  a  length 
of  75  to  80  geographical  miles,  with  an  average  breadth  of  15  or  16  miles,  and  a 
depth  of  3  to  5  feet. 

Book-painting  in  Manioaland. — Mr.  Harry  Good  writes  that,  while  exploring 
the  geology  of  Mount  Melinjio  (about  6000  feet),  sitaated  to  the  west  of  Umtali,  he 
came  upon  a  rock-painting  near  the  summit,  evidently  of  great  antiquity.  It 
represents  two  elephants  and  another  animal,  too  indistinct  to  recognize.  A  small 
spring  of  water  hidden  by  rocks  was  discovered  in  the  direction  the  animals  were 
shown  to  be  making  for,  and  the  writer  believes  that  the  object  of  the  picture  may 
have  been  to  show  the  way  to  the  water,  as  the  stream  did  not  reappear  lower  down 
the  mountain.  The  figures  are  drawn  in  good  proportion,  and  are  coloured  of  a 
•reddish-brown  tint.  No  information  respecting  the  picture  could  be  obtained  from 
the  natives. 

The  Anglo-Abyilinian  Boundary. — We  regret  that,  owing  to  a  mistake  as 
to  the  locality  of  Mount  E^u,  the  new  frontier  of  British  Somaliland  is  incorrectly 
shown  on  our  map  given  on  p.  293  of  the  present  volume  of  the  Journal,  The 
mistake  arose  through  the  confusion  of  the  halting-place  Egu,  a  few  miles  north  of 
Harar,  with  the  "  Mount  Egu/*  which,  with  the  mountains  of  Sau,  is  mentioned  in 
the  treaty  as  determining  the  frontier  beyond  Somadu.  These  names  appear  on 
few  of  the  existing  maps,  but  both  may  be  found  on  the  *'  Carta  dimostrativa  dell* 
Etiopia/*  in  eight  sheets,  compiled  by  Captain  E.  de  Chaurand  for  the  Italian  War 
-Office  in  1894.  Both  lie  roughly  in  a  straight  line  with  Somadu  and  Moga  Medir, 
80  that  the  whole  south-western  angle  of  the  British  Protectorate,  as  shown  on  our 
map,  has  now  to  be  cut  off. 

AKSBICA 

Br.  0.  Korden8kibld*8  Expedition  to  Alaska.— Dr.  Otto  Nordenskiold, 

the  leader  of  the  late  Swedish  Expedition  to  Patagonia,  has  started  on  an  expedition 
<to  Alaska,  for  the  purpose  of  geological  exploration  in  that  country  and  the  neigh- 
bouring British  territory  around  Klondike.    Two  assistants  will  accompany  him, 
:and  the  collection  of  ethnographical  objects  forms  part  of  the  programme. 

Boundary  Line  between  Idaho  and  Montana. — The  following  particulars 

•regarding  the  determination  of  the  boundary  line  between  Idaho  and  Montana 
appear  in  a  recent  number  of  the  Bulletin  of  the  American  Geographical  Society. 
Jo  the  Sundry  Civil  Bill,  approved  June  4, 1897,  an  appropriation  was  made  for 
surveying  the  boundary  line  between  Idaho  and  Montana,  beginning  at  the  inter- 
section of  the  39th  meridian  west  from  Washington  (or  116°  3'  0"'60  west  from 
Greenwich),  with  the  boundary  line  between  the  United  States  and  the  British 
.possessions,  then  following  this  39th  meridian  south  until  it  reaches  the  summit  of 
the  Bitter  Root  mountains,  this  line  being  in  all  about  70  miles  in  length.  It  lies 
within  some  of  the  wildest  and  least  known  portions  of  the  United  States,  and 
•crosses  a  number  of  large  rivers.  In  locating  the  position  of  the  39th  meridian  a 
base  was  taken  in  the  vicinity  of  the  city  of  Spokane,  Washington ;  from  known 
points  here  trianguUtion  was  continued  westward  to  the  summits  of  the  Bitter 
Hoot  Mountains,  and  thence  in  a  belt  having  a  general  northerly  and  southerly 
position,  certain  points  being  determined  near  the  designated  meridian.  A  sufficient 
number  of  points  have  been  fixed,  so  that  it  will  be  practicable  during  the  season 
of  1898  to  locate  x>ositions  for  the  monuments  marking  the  meridian.    Temporary 
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marks  are  to  be  established  on  preliminary  or  random  lines,  and  when  the  trae  line 
has  been  determined  monuments  will  be  erected.  Distances  along  the  line  are  to. 
be  measured  by  chaining,  or  by  stadia,  where  the  slopes  are  so  precipitoas  that 
they  cannot  be  crossed.  The  photographs  taken  along  the  course  of  this  boundary 
exhibit  a  country  of  extraordinary  roughness  and  complication  of  structure. 

The  Modem  Misiissippi  Problem.— Mr.  W.  J.  McGee  discusses  the  history 
and  present  position  of  the  study  of  the  greatest  river  of  North  America  in  the  National 
Geographic  Magazine,  vol.  ix.  (1898)  p.  24.  He  points  out  that  the  earlier  inquiries 
turned  mainly  on  the  utilization  of  the  river  as  a  means  of  transportation.  Steam 
navigation  began  in  1811,  and  speedily  led  to  the  development  of  the  country 
bordering  the  river,  and  the  establishment  of  numerous  great  towns  on  its  banks^ 
But  a  third  of  the  towns  were  in  time  deserted  by  the  ever-changing  channels 
of  the  mighty  river,  a  quarter  were  invaded  by  the  current,  and  only  a  third  or 
a  quarter  were  reached  by  the  railways  which  had  grown  into  the  successful  rivals 
of  the  river  in  carrying  traffic.  The  railway  has  conquered.  The  only  remaining: 
river-towns  are  those  which  form  good  railway  centies;  the  palatial  passenger 
steamers,  once  the  finest  in  the  world,  have  disappeared,  and  the  current  of  traffic 
on  the  river  has  sunk  to  one-half  or  less.  At  the  present  time  the  engrossing 
problem  of  the  Mississippi  is  how  to  preserve  the  inmiensely  fertile  flat  plains 
bordering  the  river  from  devastation  by  the  stream  itself.  "When  these  bottom- 
lands began  to  be  utilized  the  natural  levees  or  banks  of  the  river  were  raised 
artificially  to  reduce  the  risk  of  floods ;  but  this  has  only  rendered  the  effects  of  a. 
flood  more  disastrous  when  it  takes  place.  Consequently,  the  Weather  Bureau  of 
the  United  States  has  established  a  special  service  for  the  study  of  flood-phenomena,, 
and  the  prediction  of  their  occurrence. 

ATTSTBALASIA  AND  OGEAinO  ISLANDS. 

Eniden's  *  History  of  Australia.' — Mr.  G.  W.  Rusden  has  issued  a  new 

edition  of  his  '  History  of  Australia,'  *  first  published  in  1H83.  A  preliminary 
account  is  given  of  the  history  of  the  discovery  of  Australia,  of  its  physical  geo- 
graphy, and  native  tribes.  This  is  followed  by  the  detailed  history  of  Australian 
colonization  from  the  landing  of  Governor  Phillip  and  the  founding  of  Sydney  in. 
1788  down  to  1897.  The  history  of  exploration  in  the  interior  of  Australia  is  fully 
treated,  and  the  resources  of  the  continent,  both  natural  and  derived,  are  discussed 
in  a  thorough  manner.  A  series  of  statistical  tables  are  supplied,  comparing  the 
resources  and  present  conditions  of  the  several  colonies,  and  the  text  of  a  draft  bill 
for  creating  a  Commonwealth  of  Australia  is  given  as  an  appendix.  There  is  a  full 
index  admitting  of  easy  reference  to  all  the  subjects  treated  in  the  work. 

The  Gladstone  Colony  in  Queensland. — The  history  of  the  town  of  GUd- 

stone,t  in  Queensland,  affords  some  interesting  reminiscences  of  an  almost  forgotten, 
colonial  experiment.  Gladstone  is  situated  on  the  fine  bay  of  Port  Curtis  in  24°  S., 
south  of  the  mouth  of  Fitzroy  river,  and  the  site  of  the  landing  of  the  Spanish 
navigator,  De  Quiros,  in  1606,  according  to  Cardinal  Moran,  Archbishop  of  Sydney. 
In  1846  Mr.  Gladstone  formulated  the  proposal  of  establishing  a  new  colony,  to  be 
caUed  North  Australia,  to  which  convicts  might  be  sent  under  special  restrictions, 
after  public  opinion  in  Sydney  had  stopped  transportation  to  New  South  Wales. 


♦  *  History  of  Australia,'  by  G.  W.  Kusden.  3  vols.  Melbourne :  Melville,  Molleo, 
and  Slade,  1897. 

t  *  The  Gladstone  Colony,  an  unwritten  chapter  of  Australian  History,*  by  James 
Francis  Hogan,  m.p.    London  :  T.  Fisher  Unwin,  1898. 
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On  January  30, 1847,  the  colony  of  North  Australia  was  duly  proclaimed  at  Port 
Curtis  by  Colonel  Barney ;  but  in  the  next  year  a  change  of  goverDment  at  home 
led  to  the  abandonment  of  the  project,  and  the  decree  was  rescinded.  The  settle- 
ment, however,  remained,  and  grew  by  the  immigration  of  free  settlers.  When 
the  colony  of  Queensland  was  ultimately  established,  Gladstone  was  a  serious  rival 
to  Brisbane  as  the  site  of  the  capital.  In  1858  the  discovery  of  gold  caused  a  rush 
of  diggers,  and  Gladstone  was  the  Dawson  City  of  the  hour ;  but  in  a  few  months 
thousands  left  again  hopeless  of  success.  Hcckhampton  became  the  centre  of  the 
gold-fields,  when,  some  years  later,  they  were  found  to  be  really  of  great  value ; 
but  its  possession  of  the  best  harbour  in  Australia,  next  to  Sydney,  enabled  Glad- 
stone to  recover  from  the  damage  done  by  the  gold  rush,  and  the  approaching 
completion  of  the  railway  from  Brisbane  will  place  it  in  an  exceedingly  favour- 
able position  for  further  growth. 

Irrigation  of  the  Mallee  Diitrict  in  Victoria. — Several  schemes  have 

lately  been  set  on  foot  for  carrying  water  into  the  arid  district  known  as  the  Mallee, 
situated  to  the  south  of  the  Murray  river  near  its  confluence  with  the  Murrum- 
bldgee,  for  which  no  artesian  supply  can  be  obtained.  Details  regarding  these 
were  given  in  the  Melbourne  Argus  for  December  13,  1897,  whilst  the  most  recent 
developments  of  the  question  are  recorded  in  the  same  journal,  in  its  issue  of 
February  7.  It  had  been  pointed  out  by  Mr.  Melville  that  Sea  lake  and  Lake 
Tyrell  in  the  Mallee  are  below  the  flood-level  of  the  Murray  at  Swan  Hill,  and,  in 
order  to  test  the  feasibility  of  the  scheme  proposed  by  him,  the  Victorian  Govern- 
ment commissioned  Mr.  Cecchi,  of  the  Water  Supply  Department,  to  fully  investigate 
the  matter.  He  is  said  to  have  endorsed  Mr.  Melville's  views,  and  to  have  found 
that  the  flood-waters  of  the  Murray  could  be  carried  by  gravitation  to  the  portions 
of  the  Mallee  for  which  a  supply  is  still  needed,  without  any  need  for  pumping. 
Improvements  on  the  existing  works  on  the  Avoca  and  Avon  rivers  are  also  con- 
templated, whilst  a  proposal  to  form  a  large  storage  basin  at  Lake  Lonsdale,  in  the 
Grampians,  is  said  to  have  been  approved  by  the  Minister  of  Water  Supply.  The 
Argtis  gives  a  sketch-map  showing  the  Mallee  lands  which  have,  so  far,  been  made 
available  for  cultivation. 

Clipperton  AtolL — Two  communications  have  recently  been  read  before  the 
Geological  Society  on  Clipperton  atoll — the  first  by  Rear- Admiral  Sir  W.  J. 
Wharton,  and  the  second  by  Mr.  J.  J.  H.  Teall.  This  atoll,  situated  in  the  Pacific 
in  lat.  10°  17'  N.,  long.  109"^  13'  W.,  possesses  a  lagoon  which  is  now  completely 
cut  off  from  the  sea.  In  this  is  a  perfectly  round  hole,  where  soundings  of  20 
fathoms  or  more  are  reported.  On  the  coral  ring  there  rises  a  mass  of  modified 
trachyte — the  subject  of  the  second  communication — about  60  feet  in  height.  In 
Sir  Wm.  Wharton's  opinion,  the  great  depth  of  the  lagoon  and  the  rock-mass  on 
the  ring  are  not  compatible  with  the  origin  of  the  reef  by  subsidence  or  outward 
growth ;  and  the  possible  hypothesis  is  put  forth  that  this  reef  had  grown  on  the 
lip  of  a  volcanic  crater  or  on  an  island,  such  as  Krakatao,  in  which  the  interior 
has  been  enlarged  and  deepened  by  volcanic  explosion.  In  the  discussion.  Prof. 
Clowes  stated  that,  from  a  chemical  standpoint,  Mr.  Teall  had  fully  proved  an 
extremely  interesting  case  of  chemical  metamorphosis.  Dr.  Blanford  did  not  agree 
with  Admiral  Wharton  that  the  facts  as  stated  are  incompatible  with  subsidence. 
He  pointed  out  that  neither  a  volcanic  crater  with  a  distinct  rim,  nor  a  lava-flow, 
such  as  the  phosphatized  trachyte  appeared  to  have  been  originally,  could  be  of 
submarine  origin ;  nor  was  it  probable  that  either  originated  on  a  level  with  the 
surface  of  the  sea.  In  his  opinion  it  was  more  likely  that  both  crater-rim  and  lava 
were  formed  above  the  sea,  and  had  been  depressed.  Sir  \,  Geikie  could  see  no 
reason  why  a  volcanic  crater  should  not  be  formed  below  the  surface  of  the  sea ; 
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but  the  Glipperton  crater  may  have  been  of  the  same  explofiive  origin  as  that  of 
SaDtorin,  and  its  solitary  rocky  peak  may  be  the  only  remaining  visible  fragment 
of  its  rim.  With  regard  to  the  supposed  impossibility  of  lavas  having  flowed  nnder 
the  sea,  he  observed  that  no  facts  in  the  geological  history  of  Britain  were  more 
abimdantly  proved  than  that  from  the  earliest  Palaeozoic  periods  the  vast  majority 
of  the  volcanic  eruptions  in  our  region  have  been  submarine,  and  that  they  have 
included  the  outflow  of  lava,  the  solid,  unbroken  sheets  of  which  are  now  found 
intercalated  between  strata  full  of  marine  organisms. 

Ethnographic  Investigations  in  Sumatra.— Dr.  Volz,  of  Breslau,  who  is 

engaged  in  geological  and  ethnological  investigations  in  Sumatra,  has  lately 
(February,  1898),  in  company  with  Herr  von  Autenrieth,  made  a  journey  through 
the  Batak  country  in  the  northern  part  of  the  island,  on  the  shores  of  Lake  Toba. 
These  travellers  are  the  first  who  have  succeeded  in  penetrating  into  the  district  of 
the  Pakpak  tribes,  who  are  still  cannibals.  They  returned  to  Medan,  near  Deli, 
after  a  successful  journey,  during  which  large  ethnographical  collections  were  made. 

POLAB  BE&IONS. 

Danish  Arctic  Voyages— Early  Chart  of  North  Atlantic— A  valuable 

addition  to  the  literature  of  Arctic  discovery  has  been  made  through  the  pablication, 
by  the  Hakluyt  Society,  of  a  series  of  accounts  of  Danish  expeditions  to  Greenland 
and  Hudson  bay  in  the  early  years  of  the  seventeenth  century.*  The  Society  had 
already  issued  new  editions  of  all  the  accounts  of  early  English  ArcUc  voyages, 
undertaken  between  1576  and  1632,  and  the  volumes  now  before  us  may  be  said  tq 
complete  the  series  as  far  as  concerns  voyages  to  the  north-west  within  the  period 
in  question.  The  three  first  voyages  treated  of  are  those  sent  from  Denmark  in 
1605-6-7,  in  search  of  the  lost  colonies  in  Greenland,  in  all  of  which  the  English- 
man, James  Hall,  took  part  as  pilot.  To  these  is  added  the  account  of  Hall's  own 
voyage  of  1612,  undertaken  for  commercial  purposes  to  the  scene  of  his  former 
labours,  as,  although  this  was  purely  an  English  enterprise,  it  helps  to  throw  light 
on  the  earlier  voyages,  supplementing  the  discoveiies  made  in  them.  Accounts  of 
three  of  the  Greenland  voyages  appeared  in  Purchas  and  Churchill,  and  these  are 
reprinted ;  but  a  valuable  addition  to  the  previously  printed  material  is  the  pubh- 
cation  for  the  first  time  of  another  account  by  Hall  of  the  voyage  of  1605,  from 
a  manuscript  in  the  British  Museum,  with  maps,  drawn  by  the  pilot  himself 
Translations  of  two  Danish  accounts  of  the  two  first  voyages  are  also  given,  as  well 
as  a  facsimile  of  an  old  chart  existing  at  Stockholm,  which  evidently  belongs  to 
the  period  in  question.  The  last  voyage  described  in  this  collection  is  that  of  Jens 
Munk  to  Hudson  bay  in  1619-20,  which  was  likewise  piloted  by  Englishmen,  and 
intended  to  follow  up  the  results  obtained  by  English  voyages  in  search  of  a  North- 
West  passage.  The  present  account  is  a  translation  of  the  1624  edition  of  Hunk's 
Navigatio  Septentrionalisy  corrected  by  the  help  of  his  original  manuscript  The 
name  of  Mr.  C.  C.  A.  Gosch  appears  on  the  title-page  as  responsible  editor,  Mr. 
Miller  Christy,  to  whose  initiative  the  publication  is  due,  having  retired  from 
participation  in  the  editorship  before  the  completion  of  the  work.  A  certain  number 
of  the  notep,  together  with  one  of  the  appendices  and  a  chapter  of  the  introduction 
to  Munk^d  voyage,  are,  however,  by  the  latter  gentleman.  In  the  appendix  referred 
to,  Mr.  Christy  discusses  in  an  exhaustive  way  the  mysterious  Boss  island, 
supposed  to  have  been  discovered  by  one  of  Frobisher's  vessels  in  1578,  and  sub- 
sequently believed  to  have  sunk  beneath  the  waves.     He  considers  it  probaUe 


*  ( 
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that  land  was  really  seen,  and  that  it  was  part  of  South  Greenland.  The  other 
appendix,  hy  Mr.  Gosch,  treats  of  the  Stockholm  chart  ahove  alluded  to,  the 
conclusion  arrived  at  being  that  it  is  a  copy  of  another  chart,  probably  executed  by 
Hall  during  his  stay  in  Denmark  from  1605  to  1607,  or  perhaps  a  little  later. 
The  names  on  the  copy,  several  of  which  are  misspelt,  were,  Mr.  Goech  thinks, 
not  given  in  the  original.  Mr.  Christy  does  not  accept  Mr.  Gosch^s  conclusions, 
bat  has  published  a  pamphlet,  giving  his  own  views  on  the  subject,  the  principal 
divergence  being  that  he  believes  the  chart  to  have  been  drawn  before  1605, 
possibly  to  serve  as  a  guide  during  the  voyage  of  that  year,  and  that  the  names 
were  added  after  his  return. 

Propoied  German  Arctic  Expedition.— We  leam  from  the  Verhandlungm 
of  the  Berlin  Geographical  Society,  that  a  German  arctic  expedition  has  been  set 
on  foot  for  the  coming  summer.  Its  object  is  mainly  zoological,  but  cartographical 
work  and  meteorological  and  other  observations  will  be  undertaken.  Its  leader  is 
Theodor  Lerner,  who  will  be  supported  by  various  scientific  workers,  while  the  ship 
will  be  under  the  command  of  Captain  Kiidiger.  The  steamer  Helgoland  has  been 
chartered,  and,  in  pursuance  of  the  plan  already  formed,  the  expedition  started  in 
May  from  Bremerhaven  for  Tromso,  where  the  services  of  Norwegian  ice-pilots  and 
harpooners  will  be  secured;  proceeding  then  to  Spitsbergen,  of  which  first  the 
east  side,  then  the  west  and  north,  are  to  be  examined.  Jan  Mayen  and  the 
Greenland  sea  having  been  visited,  the  ship  will,  it  is  planned,  return  to  Trom£(> 
in  August,  and  thence  set  out  again  for  Novaya  Zemlya  and,  if  possible,  Franz  Josef 
Land.  It  is  proposed  to  return  via  East  Spitsbergen,  where  an  endeavour  will  he 
made  to  effect  an  accurate  survey  of  Kong  Earl  islands.  In  the  most  northern  })arts 
reached  inquiries  as  to  the  fate  of  Andide's  expeiiition  will  be  made. 

Andr^e  Search  Expedition.—  It  is  announced  that  the  Swedish  Anthropo- 
logical and  Geographical  Society  has  set  on  foot  an  expedition  to  Siberia  for  the 
purpose  of  searching  for  the  members  of  Andi^e^s  expedition,  or  obtaining  information 
which  may  throw  light  on  their  fate.  Herr  J.  Stadling,  who  accompanied  Andree 
to  Spitsbergen  in  1896,  has  been  appointed  leader,  and  was  to  start  from  Stockholm 
early  in  April. 

KATHSXATIGAL  AND  PHYSICAL  GEOGBAPHT. 

The  (German  Deep-sea  Expedition. — We  have  already  mentioned  Qint€y 
p.  302),  the  general  outline  of  the  programme  for  the  deep-sea  expedition  about  to 
be  despatched  by  the  German  Government  under  the  leadership  of  Prof.  Chun. 
Further  details  as  to  the  tasks  to  be  undertaken,  and  the  probable  plan  of  the 
expedition  are  supplied  by  Dr.  G.  Schott,  in  a  paper  read  before  the  Berlin  Geo- 
graphical Society  in  March  last  (  VerJiandlungeUf  1898,  Nos.  2  and  3).  Dr.  Schott 
divides  the  objects  of  the  expedition  into  two  groups,  the  oceanographical  and  the 
zoological,  devoting  greater  attention  to  the  former,  as  of  more  interest  from  a 
geographical  point  of  view.  Soundings,  for  the  purpose  of  determining  the  form  of 
the  ocean  floor,  form,  of  course,  one  of  the  primary  tasks,  and  for  this  purpose  the 
Sigsbee  machine  with  some  improvements  will  be  employed.  A  large  part  of  the 
voyage  will  lead  over  still  entirely  imknown  depths,  and  important  results  may  be 
expected,  both  in  the  South  Atlantic,  and  still  more  in  the  Indian  ocean.  Two 
areas  in  particular  await  exploration  here,  the  one  lying  east  of  the  Cape  of  Good 
Hope,  and  extending  towards  the  outliers  of  the  Antarctic  plateau,  the  other 
occupying  the  wide  space  between  Madagascar  in  the  viest,  and  Sumatra  and 
Auetralia  in  the  east,  in  the  second  of  these,  over  a  space  little  smaller  than  the 
whole  of  South  America,  only  twenty  soundings  have  hitheito  been  obtained. 
Great  surprises  may  await  us  here,  in  view  of  the  sudden  precipitous  slopes  which 
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do  undoubtedly  exist  in  the  depths  of  the  sea.  Soundings  are  also  much  needed  in 
the  neighbourhood  of  the  Seychelles,  Chagos  islands,  etc.,  in  order  to  prove  whether 
or  not  these  form  isolated  groups  rising  from  great  depths.  The  chemical  ood- 
stitutioh  and  temperature  of  the  water  will  also  be  investigated,  and  as  regards  the 
latter  the  plan  of  action  will  differ  from  that  of  former  expeditions,  in  that  it  is  con- 
sidered advisable,  owing  to  the  general  uniformity  which  is  known  to  exist  in  the 
deeper  water,  to  restrict  operations  as  a  rale  to  the  upper  layers,  to  a  depth  of  2000 
to  3000  fathoms,  and  to  the  determination  of  the  bottom  temperatures.  The  &ct 
that  in  the  North  Atlantic  and  Pacific,  owing  to  the  influence  of  currents  the 
temperature  at  1000  fathoms  depth  is  generally  warmer  in  30°  to  40^  of  latitude 
than  at  the  equator,  will  render  an  examination  of  the  Indian  ocean  in  this  respect 
of  special  interest.  The  reversible  thermometer  supplied  by  Negretti  and  Zambra 
will  be  employed  by  the  expedition,  but  it  is  hoped  that  experiments  will  also  he 
made  with  Prof.  Escbenhagen's  telethermometer,  which  allows  of  determinations  at 
a  distance  by  means  of  electricity.  As  regards  the  determination  of  currents,  it 
will  be  impossible,  considering  the  size  of  the  ship,  to  adopt  Captain  Pillabury's 
method  of  anchoring  in  order  to  take  their  direction  and  speed ;  the  old  method,  by 
comparison  of  the  log  and  astronomical  reckonings,  must  be  employed.  Other 
subjects  of  study  will  be  the  dimensions  of  ocean  waves,  the  colour  and  trans- 
parency of  the  water,  while  the  thorough  investigation  of  marine  life — the  primary 
object  of  the  expedition — will  of  course  be  undertaken.  Dr.  Schott  sketches  the 
probable  route  of  the  expedition,  premising  that  the  general  idea  will  be  a  cursory 
examination  of  the  North  Atlantic  for  the  purpose  of  practising  the  observers ;  a 
more  detailed  study  of  the  east  half  of  the  South  Atlantic,  and  a  still  more  careful 
exploration  of  the  Southern  and  Central  Indian  ocean. 

Broadening  of  Atolls. — Mr.  Charles  Hedley,  who  took  part  in  the  successful 
coral-boring  expedition  to  Funafuti,  gives  a  short  paper  in  Natural  Science,  xii. 
(1898)  p.  174,  on  the  manner  in  which  coral  atolls  increase  in  breadth.  The  islets 
of  which  atolls  are  usually  composed  have  been  shown  by  recent  observers, 
especially  by  Dr.  Guppy,  to  be  increasing  in  breadth,  although  remainiug  of  the 
same  altitude.  At  the  windward  corner  of  an  atoll  parallel  lines  of  shingle  beaches 
are  usually  found.  As  these  beaches  appear  to  be  due  each  to  a  single  storm  they 
are  termed  hurricane-beaches,  and  they  may  be  used  to  supply  some  approximation 
to  a  chronological  system  for  measuring  the  rate  of  growth  of  coral  formations.  If 
this  process  were  to  go  on,  the  submarine  reef-flat  would  in  time  be  entirely  built 
up  into  land,  and  as  this  does  not  happen  it  is  apparent  that  the  reef- flat  itself  is 
being  extended  seaward.  The  existence  of  channels  or  even  caverns  in  the  reef- 
flat  is  an  indication  that  the  outward  growth  is  brought  about  by  the  building  oat 
of  a  talus  of  coral  debris.  It  appears  incredible  that  these  channels  and  caverns 
can  be  excavated  by  the  action  of  the  sea  on  so  homogeneous  a  substance  as  coral 
rock. 


CORRESPONDENCE. 

The  New  Division  of  Time  and  Angles  proposed  by  M.  Sarrauton. 

Fob  nearly  a  year  the  metric  system  has  been  legal  in  England,  and  before  long  it 
will  be  adopted  and  appreciated  as  it  deserves.  Still,  the  metric  system  is  yet  in- 
complete. For  the  measurement  of  time  and  angles  the  ancient  sexagesimal  method 
has  been  retained,  the  hour  being  divided  into  60  minutes,  the  minute  into  GO 
seconds,  whilst  the  same  has  been  done  for  the  angular  unit,  the  degree.  Thiis» 
whereas  the  solution  of  problems  concerned  with  lengths,  areasy  volamee,  weights, 
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and  values  has  been  simplified  to  the  placing  a  decimal  point  in  its  proper  place, 
angles  and  time  have  not  shared  in  the  benefit. 

A  century  ago  Laplace  attempted  to  introduce  a  new  division  of  the  circle  into 
400  grades,  and  of  the  day  into  10  hours ;  but  the  public  declined  to  accept  these 
disturbances  of  deeply  rooted  custom,  which  had  its  origin  in  the  far-off  times  of 
the  ancient  Egyptians  and  Chaldaaans,  whose  judicious  choice  of  twelve  as  the  basis 
of  subdivision  both  for  the  day  and  year  bore  witness  to  a  profound  knowledge 
of  the  theory  of  numbers. 

On  the  appearance  of  the  metric  system,  the  question  of  the  division  of  the 
circle,  and  the  assimilation  of  measures  of  time  and  arc,  was  at  once  raised.  It 
was  proposed  to  divide  the  day — the  unit  of  time — into  two  periods  of  10  hours 
each,  and  the  hour  into  one-hundredth  and  one-thousandth  parts ;  whilst  the  right 
angle — the  angular  unit — was  divided  likewise  into  100  grades,  the  grade  into  one- 
hundredth  and  one-thousandth  parts,  the  ratio  between  the  units  being  as  1  to  20. 
The  public,  however,  could  not  make  up  its  mind  to  change  its  ancient  unit. 

I  should  not  refer  to  this  system,  were  it  not  that  it  has  been  brought  forward 
anew  with  very  slight  modifications  of  detail.  The  public  would  not  accept  the 
reform  now,  any  more  than  a  century  ago,  and  it  is,  moreover,  in  no  way  in- 
dispensable.  The  true  unit  of  time  in  common  use  is  the  hour ;  that  of  arc  is 
neither  the  circumference  nor  even  the  right  angle,  but  the  degree.  We  say  that 
an  angle  contains  32°,  76°,  but  we  never  employ  in  calculations  arcs  of  65§  circum- 
ferences. 

It  is,  therefore,  only  the  hour  and  the  degree  which  there  is  any  need  to  deci- 
malize, for  but  slight  would  be  the  advantages  of  decimalizing  a  unit  which  is  not 
employed,  such  as  the  circumference,  or  one  which  is  employed  only  in  its  fractional 
parts.  We  make  use  of  the  day  and  half-day,  but  have  no  need  to  divide  it 
further ;  whereas  in  the  case  of  the  hour,  this  is  not  enough,  but  we  require  to 
measure  time  down  to  the  minute,  or  even  second.  The  subdivision,  and  conse- 
quently the  decimalization,  of  the  hour  is  therefore  a  necessity.  So  far  from  being 
an  approach  to  the  decimal  day,  our  system  of  the  decimal  hour  is  positively  hostile 

to  it 

It  is  in  astronomy  chiefly  that  the  inconvenience  of  the  present  system  makes 
itself  felt,  long  calculations  being  necessary  for  the  comparison  of  time  and  angles. 
Two  kinds,  both  of  latitudes  and  longitudes,  have  to  be  employed.  The  sailor,  who 
reads  measures  of  arc  on  his  sextant  and  of  time  on  his  watch,  has  on  this  account 
to  employ  more  complicated  tables  than  would  be  necessary  were  the  relation 
between  arcs  and  times  more  simple.  It  is  the  sailor  especially  who  needs  simplicity 
of  method,  and  who  therefore  suffers  the  most  from  the  present  state  of  things. 

The  system  here  advocated,  which  has  been  proposed  by  M.  de  Sarrauton,  vice- 
president  of  the  Oran  Geographical  Society,  fulfils  the  following  requirements :  (1) 
The  simplification  of  calculations  by  the  use  of  decimal  subdivision  ;  (2)  the  com- 
plete assimilation  of  the  day  to  the  circle,  so  as  to  avoid  the  necessity  of  transform- 
ing arcs  into  time,  and  vice  versa ;  (3)  the  least  possible  disturbance  of  existing 
habits. 

The  sun,  in  its  daily  revolution,  describes  a  circle,  a  day,  of  twenty-four  hours. 
We  divide  the  hour  into  one-hundredth  and  ten-thousandth  parts,  and  thus  have  a 
decimal  minute  and  second.  The  circle  in  its  turn  is  divided  into  240  degrees,  so 
that  the  hour  will  correspond  to  10  degrees,  and  in  order  to  pa»<s  from  a  number  of 
hours  to  a  number  of  degrees,  it  is  only  necessary  to  move  the  decimal  point  one  point 
to  the  right,  and  vice  versd,  A  table  of  trigonometrical  logarithms  may  be  arranged 
as  simply  as  one  of  logarithms  of  numbers,  the  arcs  becoming,  under  our  system, 
decimal  numbers,  with  no  complicated  notation  of  minutes  and  seconds.    It  will 
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be  seen  at  once  how  great  will  be  the  advantage,  in  the  fact  that  arcs  10,000  or  1000 
times  as  great  as  a  given  arc  may  be  written  with  the  same  figures,  the  decimal 
point  alone  varying.  In  short,  the  conception  on  which  the  whole  system  rests  is 
the  retention  of  the  advantages  of  a  decimal  division,  whilst  identifying,  so  to  say, 
the  measurement  of  time  and  angles.  Although  it  is  quite  of  recent  date — it  first 
appeared  only  two  years  ago — it  has  already  made  its  way,  in  part,  at  the  Bureau 
des  Longitudes  in  Paris,  through  the  adoption  there  of  the  decimal  hour. 

It  is  probable  that  the  question  will  shortly  receive  the  attention  of  international 
congresses,  in  order  that  an  authoritative  verdict,  before  which  the  world  in  general 
must  bow,  may  be  given.  It  is  for  this  reason  that  I  have  been  anxious  to  bring 
the  system  before  the  English  public,  in  hopes  of  obtaining  its  approval.  It  is 
England,  in  fact,  which  can  alone  decide  the  success  of  the  reform,  for  any  attempt 
in  this  direction  without  her  concurrence  would  remain  a  dead  letter,  as  nautical 
charts,  tables,  etc.,  are  almost  all  constructed  according  to  Engliah  ideas  and 
methods. 

In  order  to  bring  clearly  forward  the  advantages  of  the  new  system,  it  is  neces- 
sary to  have  recourse  to  dry  figures,  and  to  show  the  two  notations  side  by  side. 

To  take  a  problem  such  as  frequently  suggests  itself  in  practice,  and  one  which 
should  be  extremely  simple.  Let  it  be  required  to  determine  the  time  at  Washing- 
ton when  it  is  5*"  18*°  8*'2  at  the  island  o^  Ferro,  or,  according  to  our  system, 
6"  30°  22-8.     The  detail  of  the  calculation  will  be  as  follows  :— 

Longitude  of  Washington 51''  34  00*0 

•9  99  £  tziiXJ  •••  •••  •••  •••  •••  ••■  XX       vO    M f    O 


Difference      39'MO  722 

Time  at  Ferro  S**  30  22  8 

Difference 3**  94    7*2 


Time  at  Wushington  ,  l^  36"'  I5*-6 

I  leave  to  the  reader  the  pleasure  of  carrying  out  the  same  calculation  with 
sexagesimal  figures,  merely  informing  him  that  he  will  find  the  result  1**  21"  41**6. 

The  slightest  reflection  will  show  how  many  conveniences  and  simplificatioDs 
will  be  brought  about,  in  astronomy,  from  the  assimilation  of  time  and  angles,  a 
single  table  serving  for  both  kinds  of  quantities.  But  the  benefit  is  not  confined 
to  astronomers  and  navigators,  but  all  questions  into  which  time  enters  are  simpli- 
fied by  the  decimalization  of  the  hour.  Thus,  in  measures  of  speed,  there  will  no 
longer  be  any  calculation  needed  to  deduce  the  speed  by  the  minute  or  second 
from  that  by  the  hour,  or  vice  versa;  whilst  the  inverse  problem,  the  determina- 
tion of  the  distance  traversed  in  a  given  time,  is  reduced  to  a  simple  decimal 
division. 

A  decimal  watch  has  been  constructed  by  M.  Brisebard,  of  Besan^on,  showing 
the  decimal  second,  i.e,  the  ten-thousandth  part  of  the  hour.  It  ticks  the  decimal 
half-second,  that  is  to  say,  it  is  possible,  if  it  is  in  good  order,  to  tell  the  time  within 
one  twenty -thousandth  part  of  an  hour.  The  ordinary  time  is  also  shown  on  the 
central  dial. 

The  dial  is  divided  into  24  hours,  so  that,  as  one  hour  corresponds  exactly 
to  10  degrees  of  arc,  if  the  watch  is  set  to  the  time  of  the  initial  meridian,  it  may 
serve  to  determine,  without  any  calcidation,  the  longitude  of  the  place  in  which  I 
may  happen  to  be.  In  fact,  in  all  points  situated  in  longitude  10  degrees,  in  the 
direction  of  the  apparent  movement  of  the  sun,  that  body  passes  the  meridian  one 
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hour  after  it  haa  done  so  on  the  iaitial  meridian ;  in  26'5  degrees  it  does  s 
later,  and  lo  on.    Thiu  we  may  formulate  the  followiog  theorem: — 

"  At  ererj  point  of  tbe  E^rth  a 
decimal  watch,  aet  to  the  time  of  the 
meridian  eoto,  marks  at  mean  noon 
the  longitude  of  that  spot ;  at  acy 
other  time,  the  longitude  is  obtained 
bf  a  simple  subtraction  " — slightly 
more  simple  and  rapid,  is  it  not,  than 
the  process  necessitated  by  the  em- 
ployment of  the  seiagesima)  co-ordi- 

I  have  stilt  a  word  to  say  on  the 
question  of  tbe  universal  hour  and 
hour-zones.  In  our  system  the  queition 
solres  itself.  Tbe  groups  of  10  degrees  i 
of  longitude  form  naturally  the  24 
hour-zones  into  which  the  circum- 
ference of  the  equator  is  divided,  and 
which,  uumtiered  from  0  to  23,  will 
^ve  the  time  of  all  places  on  the 
Earth  in  terms  of  the  initial  hour. 
Thus,  the  longitude  of  Washington 
being  51-3*  degrees,  i.e.  5'  13"  40*  ss 
compared  with  Greenwich,  Washington 
lies  in  zone  No.  6,  and  tbe  time  of  this  zone  will  be  5  hours  behind  that  of  Green- 
wich. If,  knowing  the  time  of  tbe  Washington  zone,  we  wish  to  know  the  trne 
time  at  that  city,  all  that  we  have  to  do  is  to  deduct  the  fractional  part  of  tbe 
longitude  of  Washington  eipreaaed  in  time,  i.e.  C  13"  40",  If,  then,  it  18  4''  67"  89* 
Washington  universal  time,  it  will  be  4'  54°  49'  local  mean  time. 

Since  October,  1895,  when  M.  Sarrauton  l^rst  publicly  put  forward  his  system, 
it  has  received  the  support  of  tbe  Conseilt  Oiniraux  of  several  French  departmente, 
and  of  men  like  M.  Adolpbe  Camot,  Inspector-geDeral  of  mines ;  M.  Cb.  Lallemand, 
chief  mining  engineer;  and  otherK.  The  decimal  hour  has  been  adopted  by  the 
Bureau  da  LongUude$,  but  it  is  still  not  official,  as  the  question  must  be  submitted 
to  an  iDtemational  ConRresa  before  receiving  a  definite  solution. 

The  eminent  geographer,  U.  Elis^e  lieclus,  whose  collaborator  I  have  the  honour 
to  be,  has  adopted  the  decimal  division  for  the  globe  on  the  scale  of  1 ;  600,000, 
the  construction  of  which  is  at  present  the  object  of  hia  study.  It  will  show  in  a 
striking  way  the  advantages  of  a  reform  from  tbe  geographical  point  of  view.  H. 
Leb^ue,  the  eminent  Belgian  mathematician,  is  constructing  tables  of  logarithms 
on  the  same  basis ;  whilst  maps,  instruments  of  mensuration,  and  chrouometars  will 
also  soon  be  in  the  hands  of  all  who  may  be  desirous  of  following  us  in  the  field  of 
practical  applicstioc. 

The  system  of  the  decimal  hour  and  of  the  circle  of  240  dagrtes  has  in  two  years 

and  a  half  won  the  suffrages  of  all  whi  have  been  willing  to  rise  above  questions  of 

opportanism  and  routine.    It  is  now  passing  from  the  domain  of  theory  to  that 

of  practice;  in  a  very  short  space  it  will,  of  its  own  merits,  win  general  rect^nition. 

Maurice  Mobead  Hiay, 
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MEETINGS  OF  THE  ROTAL  GEOGRAPHICAL  SOCIETY, 

SESSION  1897-1898. 

Ordinary  Meeting,  March  28,  1898. — Sir  Clements  Markham,  K.aB., 

President,  in  the  Chair. 

Elections. — Percy  Hamilton  Beechey;  F.  C7.  Broadhurst;  John  Haddock; 
Donald  Hardinge ;  Godfrey  Edward  Procter  Hertslet ;  John  Massey  Leech ;  Lord 
Monk-Bretton ;  Dr.  William  John  Murhy ;  George  Bellsxoorth  Piggott ;  Captain  F. 
C.  QuickC  (King's  Dragoon  Guards);  WiUiam  J.  G,  Reid ;  T.  Fisher  Unwin; 
Frank  Whymper ;  Robert  Arna  Wood;  Right  Hon,  Earl  Percy, 

The  Paper  read  was  : — 
Exploration  on  and  around  Mount  AcoDcagua."     By  E.  A.  Fitz  Gerald. 


<( 


Ordinary  Meeting^  April  25,  1898. — General  Sir  Charles  W.  Wiuaos,  E.K., 

K.C.B.,  K.C.M.G.,  Vice-President,  in  the  Chair. 

Elections. — //.  D.  Kyrle-Money  Bdlew;  the  Earl  of  Camperdown ;  Lieut. 
Maurice  Harvey  Clarke^  R.N.R. ;  Frederick  Holkham  Dangar ;  J.  Buchanan 
Guthrie;  James  George  Holmes;  Percival  Henry  Ingram;  E.  A.  Loeock;  John 
P.  Long;  John  E.  Marr,  M.A.,  F.R.8. ;  Sir  William  MacGregor,  K.C.M.G.- 
Archil)  lid  Sim  Montgomery ;  Harold  S.  Simmons. 

The  Paper  read  was  : — 

**  Oceanography  of  the  North  Atlantic.*'     By  H.S.H.  the  Prince  of  Monaco. 

Afternoon  Technical  Meeting,  Wednesday,  April  27,  at  4.30  p.m, — Sir 

John  Kirk,  k.c.b.,  q.c.m.g.,  in  the  Chair. 

The  Paper  read  was : — 

"  The  Possibility  of  Acclimatization  of  Whites  in  Tropical  Countries."  By 
Dr.  Sambon. 


Ordinary  Meeting,  May  9,  1898. — Lord  Belhaven  and  Stenton  in 

the  Chair. 

Elections. — Lord  Ampthill ;  Edwin  C.  Arden  ;  Lieut-Colonel  Alfred  E.  Bak» 
{United  States  Army) ;  George  Board,  B,A.  Lond.;  George  F.  Bosworth;  Lieut. 
Claude  Russell  Brown,  R.E. ;  WiUiam  Scott  Fulton,  J. P. ;  Dr.  W.  H.  Fumem ;  John 
Alexander  Haruie- Brown,  F.Z.S.,  F.R.S.E. ;  Kenneth  Hauers ;  Dr,  W,H.  Hobson; 
Charles  J.  Innes-Baillie,  M.A.,  LL.D. ;  William  Kelly- Patterson,  M.D. ;  Frederick 
Victor  Longstaff ;  Thomas  Arrowsmiih  Meates ;  John  Cavendish  Mohtm ;  Jama 
Moorhead ;  Rev.  Tom  Ferdinand  Nicholas,  B.A.  Oxford;  E.  de  Peniheny-0*Keily; 
T.  Hilton  Renwick ;  Elkin  ScUaman ;  George  WiUiam  Sheldon,  M.A.,  Litt  D.  ; 
Kunwar  Kushal  Pal  Singh,  M.A.,  LL.B.;  Aubrey  Strahan,  M.A.,  F,G.S.;  Rer. 
George  Ernest  Thorn;  C.  P.  Torrens ;  Charles  Rotherham  Walker,  M.D. ;  -1.  P. 
Watt ;  Carlen  Lacey  Weller, 

The  Koyal  and  other  awards  for  the  present  year  were  announced. 

The  Paper  read  was  : — 

"  Journey  across  Tibet  from  West  to  East."     By  Captain  M.  S.  Wellby,  18th 
Hussars. 


OSOGRAPHIGAL  UTKRATURS  OF  THE  MONTH.  t)79 

Special  Meeting,  May  16,  1898. — Sir  Clements  Markham,  k.c.b., 

President,  in  the  Chair. 

Elections  at  Council  Meeting. — Ralph  Appleton ;  Theodore  Barnehy ; 
Lieut.  H.  E.  M.  Bourke,  B.N.  (Betired);  G.  B.  Boyle;  Captain  F.  J.  S.  Cleave, 
B.A,;  James  Charles  Getting ;  Walter  Henty ;  Thomas  Mackenzie;  Major  F.  B. 
McCrea ;  William  J.  McG.  McCaw;  Major  E.  F.  H.  MeSwiney  (Ist  Lancers); 
Lieut.  Charles  LougMin  O'Malley,  B.A. ;  James  Henry  Osbourne ;  Thomas  B. 
ThrefaU ;  Alec  S.  Waley. 

The  Paper  read  was : — 

"  The  Four  Hundredth  Anniversary  of  the  discovery  of  the  Cape  Route  to  India 
by  Vasoo  da  Gama."    By  the  President. 


B.  sBoytO. 
Bev.  =  Review,  Revne,  Revista. 
8.  =  Society,  Soci^t^  Selskab. 
Sitzb.  =  Sitzongsbericht 
T.  =  Transactions. 


GEOGRAPHICAL  LITERATURE  OF  THE  MONTH. 

AddiUoiu  to  ihe  Library. 

By  HUGH  BOBEBT  MILL,  D.So.,  Librarian^  B.G.8. 

Tbk  following  abbreviations  of  noons  and  the  adjectives  derived  from  them  are 
employed  to  indicate  the  sonroe  of  articles  from  other  publications.  Geographical 
names  are  in  each  case  written  in  fall : — 

▲.  s  Academy,  Academic,  Akademie.        ■  Mag.  =  Magazine. 
Ann.  =  Annals,  Annales,  Annalen.  ;   P.  =s  Proceedings. 

B.  =  Bulletin,  BoUettino,  Boletim. 
Oom.  s  Gommeroe,  Commercial. 

0.  Bd.  =  Gomptes  Rendus. 
Eidk.  =  Erdkunde. 

G.  s  G^eographv,  Geographic,  Geografla.    , 
G^  =  G^eeellscliaft.  V.  =  Yerein. 

1.  =  Institute,  Institution.  Verb.  =  Yerhandlungen. 

Iz.  =  Izvestijra.  W.  =  Wissensohaft,  and  compounds 

J.  =  Journal.  !    Z.  =  Zeitsohriil 

M.  =  Mitteilungen.  '    Zap.  =  Zapiski. 

On  account  of  the  ambiguity  of  the  words  octavo^  quartOy  etc.,  the  size  of  books  in 
the  list  below  is  denoted  by  the  length  and  breadth  of  the  cover  in  inches  to  the 
nearest  half-inch.     The  size  of  the  Journal  is  10  x  6}. 

BUBOPE. 

Austria — Cannosa.  Ludwig  Salvator. 

Cannosa.  Prag  :  H.  Mercy,  1897.  Size  13  X  10,  pp.  vi.  and  36.  Plates.  Presented 
by  H.LH.  the  Archduke  Ludwig  Salvator  of  Austria. 

The  Archduke  Ludwig  Salvator  continues,  in  this  beautiful  little  book,  his  series 
of  monographs  on  the  islands  of  the  Mediterranean,  illustrated  by  wood  engravings 
executed  from  hid  owu  drawings. 

Austria— OaUoia.  B.S.G.  Romdnd  1%  ^1%^) :  110-129.  Burada 

Remasiti  rom&nesti  to  Galitia.     Cjnferint&  de  T.  T.  Burada. 

Austria-Hungary.  

Publicatiooen  fiir  die  Internationale  Erdmessuug.  Die  ABtronomisch-Geodatischen 
Arbeiten  des  K.  uod  K.  Milit'ar-Geograpbischen  Institutes  in  Wien.  XI.  Band. 
Astronomische  Arboiten.  3.  LaDgenuuterscbied-Messungcn  Sarajevo — Ragusa, 
Kronstadt — Krakau,  Czemowitz— Kronstadt;  Polbohen-  und  Azimuth-Bestim- 
mungen  auf  den  Statiouen  Magoshegy,  S^ghegy  und  Schockl.  Herausgegeben 
vom  K.  und  K.  Militar-GeograpbiBcben  Institute.  Wien,  1897.  Size  12  x  9},  pp. 
vi.  and  284.     Presented  by  tfie  k.h.  militSr-geographische  Institut. 

Balkan  Peninsula.  Weigand. 

Die  nationalen  BeBtrebun<]:en  der  Balkanvolker.  Vortrag  gehalten  von  Dr. 
Guatav  Weigand.  Hoc hechul-Vort rage  fUr  Jcdermaun.  Heft  ix.  Leipzig:  Dr. 
Seele  &  Co.,  1898.    Size  9x6,  pp.  24. 

On  the  Albanians,  Greeks,  and  Slavs  of  the  Balkan  peninsula. 
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Denmark.  £^,G.  Com.  Paris  19(1897):  807-812.      Caitonnet  das  F( 

Uno  excursion  en  Danemark.    Le  ponple  danois.    Par  M.  Gastonnet  des  Foaees. 
A  short  acoount  of  a  short  visit  to  Denmark. 

Enropa— Towni.  B.8.G.  Com.  Bordeaux  21  (1898) :  100-103.  Hvai 

La  population  de  certaines  yilles  d'Eorope  k  77  ans  de  distance.    Par  A.  HunL 

A  tabic  of  the  population  of  eighty-eight  towns  in  Europe  in  1820,  1885, 1893, 
and  1897. 

Franea.  B.8.  Topographie  France  21  (1897) :  24-32.  Gnyot. 

Description  topographique  et  historique  du  village  et  de  son  territoiro.    Par  la 
Monographic  communale.    Par  M.  le  capitaine  Guyot     With  Map. 

A  plea  for  the  preparation  of  geographical  memoirs  for  the  communes  and  villages 
of  Franco. 

Franea  and  England.  Bev.  Maritime  186  (1898) :  246-300.  La  Boneidre. 

Quatrieme  guerre  navale  entre  la  France  et  I'Angleterre  (1335-1341).    Par  M.  Ch. 
de  La  Ronci^re. 

Franoe— Aiserao.        B.8.G.  Com.  Saint-Nagaire  14  (1897) :  17-64.  Chinm. 

Monographic  de  la  commune  d'Ass^rac.    Par  M.  Chiron.     With  Platee, 
A  compendium  of  facts  affording  a  basis  for  geographical  treatment. 

France— ne  de  Oroix.  B.S.Q.  Madrid  (1898) :  153-162.  8azdl 

La  Escuela  de  pesoa  de  la  isla  de  Groix  (Bretana).    Por  D.  Agustin  Sardi. 

France— Mont  Blanc.        B.8.  Topographie  France  21  (1897)  :  47-61.  Gnyet 

Annales  de  TObservatoire  mdt^rologique  du  Mont-Blaoc  (altitude  4,358  m^res), 
publi^es  sous  la  direction  do  M.  J.  Valiot.    Par  M.  Guyot.     With  lUuetratume, 

Franee— Normandy.        B.8.  Topographie  France  21  (1897) :  5-15.  FUob. 

Le  cap  Antifer  et  la  carte  de  TEtat-Major.    Per  M.  F.  Filon. 
This  paper  appeared  also  (with  maps)  in  the  Bevue  de  Q€bgraphie  for  March,  1897. 

France — Statistics.  

Statistique  G^nerale  de  la  France.  Tomes  XX^%  XXI.  et  XXIL  Statistique 
Annuelle  (Aune'cs,  1890-1891-1892) ;  Tome  XXII I.  Statistique  Annuelle  (Annee, 
1893).  Paris  :  Imp.  Nationale,  1895-1896.  Size  11x7}.  Preeented  by  the  FremA 
Ministry  of  Commerce. 

France- Statistics.  


Annuaire  statistique  de  la  France.  XVII'  volume.  1837.  Paris :  Imp.  Nationale, 
1897.  Size  11  x  7|,  pp.  xxxii.  and  522.  Presented  by  the  French  Ministry  of 
Commerce. 

France— Time  Standard.    Bev.  8cientifique  9  (ISdS):  i9l-i^7.  T^ii«n>i>^ 

L'heure  Mgale  en  France  et  les  fuseaux  horaires.    Par  M.  Oh.  Lallemand. 

A  discussion  of  the  French  time-standard,  with  the  view  of  showing  the  advisability 
of  adopting  Western  European  time. 

Germany.  Oberhnmmer. 

Bericht  der  Central-Kommission  fiir  Wissenschaftlidie  LaU'Ieskunde  von  Deutsch- 
land  von  Ostem  1895  bis  Ostern  1897  erstattet  vor  dem  XII.  Deutschen 
Geographentage  in  Jena  vom  vorsitzenden  der  Kommission  Prof.  Dr.  Eageu 
Oberhummer.  Sender- Abdruck  aus  den  Yerhandlungen  des  XI L  Deutictien 
Geographentages.     Berlin,  1897.     Size  9)  x  ^.  pp.  16.    Presented  by  the  Author. 

Oermany— Hamburg.     Questions  Diplomat,  et  Colon.  1  (1897):  212-219.  BlondeL 

Le  port  de  Hambourg.    Par  M.  Georges  Blondcl. 
A  study  of  the  growth  of  Hamburg  as  a  commercial  port. 
Iceland.  G.  Tidskrift  14(1898):  130-149.  Bmim. 

Gjennem  affolkede  Bygder  paa  Islands  indre  H0jland.    Rejseberetniug  for  1897 

af  Eaptaju  Daniel  Bruun.     With  Map  and  Illustrations. 

Account  of  a  journey  through  tljc  centre  of  Iceland  in  1897,  fur  the  purpose  of 
finding  and  investigating  the  ruins  of  early  dwellings. 

Iceland- Earthquakes.  G.  Tidskrift  14  (1898) :  93-113.  Thoroddaea. 

Jordskjaelv  i  Islands  sydlige  La  viand,  deres  geologiske  Forhold  og  Hislorie.    Af 
Dr.  Th.  Thoroddsen.     With  Map. 
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Italy.  Kagiitrii. 

L.  F.  de  Magistrig.  La  depreMione  pzenestina  e  il  pasBo  degli  olmi  neir  estremo 
lembo  di  snd-est  della  Campagna  romana. — Elstratto  dal  ^  Bollettino  della  Societk 
Geografica  Italiana,"  aerie  iii.  voltime  xi.  3.  Roma,  1898.  Size  9}  x  6,  pp.  16. 
PremUed  by  the  Author, 

Italy— Elba.  

B,S.  Latiguedoo  G.  19  (1896):  291-316,  435-454;  20  (1897)  :  223-239. 

L'ile  d'Elbe  aa  d^ut  du  XIX*"  ai^le.  Extrait  dcs  Souvenirs  de  Pons  (de 
rH6»ult). 

Historical  notes  on  the  Island  of  Elba  about  tbe  time  of  Napoleon's  imprison- 
ment there. 

Italy — ^Herenlaaeiim  and  PompeiL  Home. 

The  Buried  Cities  of  Yesuyins :  Herculanenm  and  Pompeii.    By  John  Fletcher 
Home,  M.D.,  D^.     London :  Haiell,  Watson  &  Viney,  1895.    Size  9x6,  pp.  vi 
and  114.    Illustratwtu.    Presenied  by  Dr.  lnne$'Baillte. 
Tbis  sketch  of  Vesuvius  and  of  the  ruins  of  Herculaneum  and  Pompeii  was  designed 

as  a  popular  lecture.    It  contains  some  descriptions  of  Roman  life  at  the  beginning  of 

the  (3briBtian  era. 

Italy— Po  Delta.  Rev,  G.  Itdliana  b  (1898) :  24-37,  65-85.  MarineUi. 

L'accrescimento  del  delta  del  Po  nel  secolo  XIX.    Di  G.  Marinelli.     With  Map. 
This  paper  will  be  referred  to  in  a  note. 

Italy— Sardinia.  Rev.  G.  Italiana  6  (1898):  106-126.  Comh. 

Una  rioerca    antropo-geografica    sull'  iaola    di  Sardegna.    Distribuzione  della 

popolnzione  rispetto  alia  distanza  dal  mare  di  Angelo  Gossu. 

A  study  of  the  distribution  of  the  population  of  Sardinia  with  reference  to  the 
slopes  to  the  four  sides  of  the  island,  and  to  distance  from  the  sea. 

Italy— Sidly.  Globus  73  (1898) :  169-174, 186-192.  BergMt. 

Die  aolischen  Vulkaninseln  bei  Sicilien.  Yon  Dr.  Alfred  Bergeat.  With 
Uluttratioru. 

Meditairanean— Cyprus.  G/o6u«  73  (1898):  218-222.  Deschamps. 

E.  Deschamps  Keise  auf  Cypern. 

Mediterranean^ Lampadosa.  QueHious  Diplomat,  et  Colon.  2  (1897) :  449-455.     Bninet. 
Un  projet  de  colonisation  russe  au  XYIII''.  sibcle.    Par  M.  Louis  Brunet. 

Norway.  G.Z.  4  (1898) :   185-202.  Magnni 

Yerkehrswege  und  Yerkehrsformen  in  Norwegen.  Yon  Hagbart  Magnus.  With 
Three  Plates. 

On  the  means  of  transport  in  Norway,  with  pictures  of  boats,  bridges,  and  roads. 

Portugal— ArcbsBology.  Vaseonoellot. 

Quarto  Centenario  do  Descobrimento  da  India.  Contribui^oes  da  Sociedade  de 
Geographia  de  Lisboa.  Religioes  da  Lusitania  na  parte  que  principalmente  se 
refere  a  Portugal.  Por  J.  Leite  de  Yasooncellos.  Yolume  i.  Lisboa:  Imp. 
Nacional,  1897.    Size  10  X  6),  pp.  xl.  and  440. 

On  the  prehistoric  religions  of  Portugal,  especially  in  tbe  Neolithic  period,  with  a 
discussion  of  the  significance  of  inscribed  and  cup-marked  stones,  dolmens,  and  other 
early  monuments. 

Snmania.  B.S,G.  RomdndlS  {IS97):  151-181.  Bnin. 

La  Roumanie  actuelle,  les  habitants  et  leurs  mceurs,  la  montagne  et  la  plaine,  le 
Danube  et  la  mer.     Par  M.  Jules  Brun. 

Bnmania.  B.8.G.  Romdna  18  (1897) :  15-109.  Felix. 

Geografia  medioalft  a  Rom&niel.    De  Doctor  I.  Felix.. 

Bnssia— Baltic  Provinees.        Globus  72  (ISdl):  377-384.  Bielenitein. 

Das  lettische  Wohnbaus  in  der  Mitte  des  19.  Jahrhunderts.  Yon  Dr.  A. 
Bielenstein.     With  Illustrations. 

Bnsiia — Oaipian  Sea.  Pnihohin. 

Caspian-Sea  Pilot.  Hydrograpbical  description  and  guide  for  navigation.  By 
Captain  N.  Pushcliin.  Published  by  the  Hydrograpbical  Department, 
Ministry  of  Marine.  St.  Petersburg,  1897.  Size  9  x  6,  pp.  1-345.  Maps,  111%$- 
trations,  and  Tables.  [In  Russian.]  Presented  by  the  Russian  Hydrographie 
Department. 
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Bnsntr-Cenius.  Contemporary  Rev.  72  (1897) :  837-845.  INllOB. 

The  First  Boanan  Census.    By  E.  J.  Dillon. 
A  brief  aooouut  of  the  recent  Russian  census,  and  some  discussion  of  its  statistics. 

Buiiia— Finland.       Norske  G.8.  Aarbog  8,  1896-97  (1897) :  1-21.  HxtlMn. 

Prof.  dr.  Ynfi^ar  Nielsen  :  Yalamo  i  Ladoga. 

Buula— Lapland.        Iz.  Imp.  Rushian  G.8.  82  (1897):  411-439.  Sikora. 

Expedition  to  the  sources  of  the  river  Muonio  (tributary  of  Tomea)  for  the 
obserTation  of  the  solar  eclipse,  July  28  (August  9),  1896.  By  I.  I.  Sikoza. 
Map  and  lUuetrationg.    [In  Russian.] 

ASIA. 

Alia— Central.  Rec.  G.  41  (1897) :  433-440 ;  42  (1898) :  5-13.  OhaAugon. 

A  travers  le  Turkc^stan  Rus8e,la  Mongolie,la  Mandjourie  et  la  Siberie  m^ridionale. 
Par  J.  Chaffanjon. 

Alia  Minor.  Questions  DiplomaL  et  Colon.  2  (1897) :  11-32.  Arra 

Les  Arm^niens  ind^pendants  dn  Taurus.    Par  le  Baron  A.  d'Avril.     With  Map 
and  Illustration. 
Describes  the  historical  relations  of  the  Armenians  in  Cilicia,  Hajin,  8is,  Zeitnn, 
most  of  the  space  being  given  to  the  last  named. 

Alia  Minor— Lydia.  BnrtielL 

Aus  Lydien,  epigraphisch-geographische   ReisefrUchie,  hioterlassen    von    Karl 

Buresch.    Herausgegeben  von  Otto  Rlbbeok.     Leipzig:  B.  G.  Teubner,  1898. 

Siie  10  X  7,  pp.  zvi  and  226.    Map.   Price  14  marks.    Presented  by  the  PMiaher. 

This  important  work  is  prefaced  by  a  biograpliy  of  the  author.  Earl  Buresch,  who 

was  bom  in  Hanover  in  1862,  studied  at  Marburg,  and  in  1888  made  a  journey 

through  Asia  Minor,  which  was  followed  by  a  long  residence  in  Greece  and  Asia  Minor, 

studying  the  ancient  inscriptions,  until  bis  death  in  1896.    A  map  on  the  scale  of 

1 :  500,000  gives  the  routes  of  his  four  chief  journeys,  three  of  which  are  fully  described 

in  the  text,  which  contains,  besides,  a  transcript  of  the  inscriptions  which  he  studied. 

together  with  his  notes  upon  them. 

Alia— Bailways.        Deutsche  Rundschau  G.  20  (1898) :  313-317.  Umlanft. 

Die  Eisenbabnen  Asiens.    Yon  Friedrich  Umluuft.     With  Map. 

More  than  two-thirds  of  the  total  length  of  the  railways  in  Asia  are  credited  to  India, 
and  about  one-seventh  to  Russia. 

China.  Questions  Diplomat,  et  Colon.  2  (1897) :  513-535,  585-613.  Br«nier. 

Rapport  general  de  la  mission  Ijyonnaise  d'exploration  en  Chine.  Par  M.  Henri 
Brenier. 

China.  Fortnightly  Rev.  63  (1898)  :  604-679.  Hallvtt. 

British  Trade  and  the  Integrity  of  China.    By  Holt  S.  Hallett. 
China.  Imp.  and  Asiatic  Quarterly  Rev.  6  (1898) :  301-308.  Miehis. 

China  in  Commotion.    By  A.  Michie. 

China—Hainan.         Questions  Diplomat,  et  Colon.  1  (1897):  516-522.  Madrolle. 

Hainan.   La  colonisation  chinoise ;  Tile  au  point  de  vue  ^conomique  et  diplomatique. 
Par  M.  Claudius  MudroUe.     With  Maps. 
Notes  of  a  visit  to  Hai-nan  in  1896,  with  a  linguistic  map  of  th(>  island. 

China— Kianchon.  Rev.  Frangaise  23  (1898) :  213-220.  FauTeL 

Kiao-tchcou.     Par  A.  A.  Fauvel.     With  Map. 
China— Mongolia.  Imp.  and  Asiatic  Quarterly  Rev.  5  (1898) :  387-400.  Oowan. 

Mongolia,  with  an  Introduction  on  **  The  Partition  of  Ciiina."    Bv  Lieut.-Colonel 

W.  E.  Gowan. 

The  account  of  Mongolia  is  stated  to  l)e  translated  from  Lieut.  Z.  Matusovski^s 
Russian  '  Sketch  of  the  Chinese  Empire.* 

China— Trade.  Questions  Diplomat,  et  Colon.  2  (1897) :  129-143.  PUa. 

La  mission  lyonuaise  d'exploration  en  Chine  et  le  d^veloppement  de  notre  com- 
merce ext^rieur.     Par  M.  IJlysse  Pila. 

Discusses  the  relative  shares  of  the  Euroi^an  powers  in  the  foreign  trade  of  China, 
and  describes  the  important  visit  paid  by  a  Commercial  mission  from  Lyons  during 
1895-97  to  Yunnan  and  the  south  of  China. 
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China— Tan^se.  Monohei. 

QuestioM  Diplomat,  ei  CoUm.  2  (1897) :  144-156,  206-210,  259-270. 
Souvenirs  de  Chine.    Par  C.  Mouchez.     With  Maps. 

Describt-s  the  visit  of  the  French  gunboat  Lutin  to  the  Tong-ting  and  Foyang 
lakes  on  the  Yang-tse,  and  gives  an  account  of  the  incidents  which  led  to  it 

Cliiiiese  Empire.  BM.O,  Com.  Paru  19  (1897) :  801-806.  Bonin. 

Les  grandes  voies  commerciales  de  TAsie  centrale.    Par  M.  Ch.-E.  Bonin. 
On  the  existing  trade-routes  of  Tibet  and  Mongolia. 

Cbiaeie  Turkestan— Lob-Hor.  Koiloif. 

P.  K.  Kozloff.  Lob-Nor.  [In  Russian.]  St.  Petersburg :  Printed  by  A.  S.  Suvorin, 
1898.     Size  9J  x  6J,  pp.  62.    Maps.     Presented  by  the  Author. 

M.  Kozlofi*  discusses  the  whole  question  of  Lob-Nor,  giving  the  views  of  the  Chinese 
historians  and  geographers,  of  Prjevalsky,  Richthofen,  Pycvtsoif,  Bogdanovich,  and 
Sven  Hedin.    The  memoir  is  summarised,  ante^  p.  652. 

Eastern  Asia.  QuarUrly  Rev.  187  (1898)  :  546-566.  

Changes  in  the  Unchanging  East. 

A  study,  based  on  recent  books,  of  the  changes  now  in  progress  in  China,  Japan, 
and  Korea. 

Eastern  Asia.  Lonreiro. 

Quarto  Centenario  do  Descobrimento  da  India.  Contribui9oes  da  Sociedade  de 
Geographia  de  Lisboa.  No  oriente.  De  Napoles  d  China  (Diario  de  viagem).  Por 
Adolpho  Lonreiro.  2  vols.  Lisboa  :  Imp.  Nacional,  1896-97.  Size  10  x  6^,  pp. 
(vol.  i.)  370  ;  (vol.  ii.)  420. 

The  diary  of  an  extensive  tour  in  the  East,  carried  out  by  the  author  between  July, 
1883,  and  August,  1884.  He  visited  Mocfto,  where  he  stayed  some  months,  and  touched 
at  nmny  ports  of  China,  French  Indo-China,  and  India. 

Historioal.  J.B.  Asiatic  8.  (1898):  241-288.  Kennedy. 

The  Early  Commerce  of  Babylon  with  India — 700-300  b.c.    By  J.  Kennedy. 

French  Indo-China.     Questions  Diplomat,  et  Colon.  1  (1897):  28-31.  Attanonx. 

La  navigability  du  M^ong  de  la  Chioe  an  haut  Laos.    Par  M.  J.  B.  d'Attanoux. 

With  Map. 

On  the  ascent  of  the  Mekong  by  the  gunboat  La  Grandierey  and  a  8ketch-map  of  the 
river  from  Pakta  to  the  Chinese  frontier. 

French  Indo-China.  Flenry-Eavarin. 

Questions  Diplomat,  et  Colon.  1  (1897):  86-91,  133-137. 

Ce  qu*il  faut  faire  en  Indo-Chine.     Par  M.  Fleury-Ravarin. 
India — Assam.  Monahtn. 

Report  on  the  River-borne  Trade  of  the  Province  of  Assam  for  the  year  1896-97. 

By  F.  J.  Monahau.     Calcutta,  1897.     Size  13 J  X  8^,  pp.  iv.,  16,  and  Ix.    Map. 

India — Burma.  Bird. 

Wanderings  in  Burma.  By  George  W.  Bird  (Educational  Department,  Burma). 
Bournemouth  :  F.  J.  Bright  &  Son;  London  :  Simpkin  &  Co.,  1897.  Size  11  x  7J, 
pp.  410.     Maps  and  Illustrations.     Presented  by  the  Author. 

This  handsome  volume  commences  with  a  compilation  from  various  authentic 
80uroes  descriptive  of  Burma  and  its  present  resources.  Most  of  the  book  consists  of  a 
series  of  detailed  itineraries  between  the  principal  places  of  the  province,  in  the  course 
of  which  full  details  are  given  of  the  present  condition  of  the  country,  its  historical 
sites  and  great  buildings.  Plans  of  the  towns  and  temples,  numerous  fine  photographs, 
and  a  large-scale  map  of  the  province  (about  1  :  2,000,000)  add  greatly  to  the  value  of 
the  work,  whicli  represents  a  vast  amount  of  careful  and  conscientious  labour. 

India— Burma.  ScoUish  0.  Mag.  14  (1898) :  188-198.  Bntherland. 

Along  a  Shan  Road,  Southern  Shan  States,  Upper  Burma.     By  Wm.  Sutherland. 
A  graphic  narrative  of  a  journey  in  Eastern  Burma. 

India— Falk  Strait.  J.B.  Asiatic  8.  (1898) :  377-378.  Ferguson. 

Palk's  Bay  and  Strait.     By  Donald  Ferguson. 

On  the  derivation  of  the  name  of  Palk  strait,  which  was  named  after  Sir  Robert 
Palk,  governor  of  Madras  from  1763  to  1767,  but  is  derived  by  Egli,  on  the  authority  of 
Schlagintweit,  from  a  Sinhalese  word  meaning  **  the  whirl."  The  probable  reason  of 
this  mistake  is  suggested. 


684  aBOGRAPHICAL  UTKRATUBE  OF  THI  MOMTH. 

Indo-Ohina.  Quettions  Diplomat  et  Colon.  2  (18d7) :  274-281.  

ConBid^rations  but  lee  yoies  do  penetration  da  Sad  de  la  presqu'ile  indo-chinoifle. 
Par  M.  A.  V.     WUh  Map. 

Indo-Ohiiia.  Oriaaai. 

Prince  Henri   d'Orl^ans.     Du  Tonkin  aux  Indes,  Janvier  1895->JanTier  1896. 

IllnstrationB  de  G.  Vuillier.    Cartes  et  Appendloe  Geographiqae  par  Emile  Boox. 

Paris:  Galmann  Ldvy,   1898.    Size   12  X  8},  pp.  442.    Mapt  and  lUutiratioiu. 

Price  168. 
This  work,  which  differs  in  some  details  from  the  English  translation,  has  been 
noticed  in  the  Journal  for  May,  p.  545. 

AFBIGA. 

Algeria^Bahara.  i^ei?.  G.  42  (1898) :  22-32.  Attanou. 

L'ntilisation  da  Sahara  Fran9ais.    Par  J.  Bernard  d'Attanoax. 
The  title  scarcely  indicates  the  nature  of  the  contents  of  this  article.    The  actual 
condition  of  the  Sahara  and  its  inhabitants  is  the  principal  subject  of  the  paper. 

Algeria— Sahara.  C.  Rd.  8.0,  Pari$  (1898) :  68-69.  Oltnaaz*. 

Bapport  sur  lea  determinations  astronomiques  de  latitudes  et  lon^tudee,  effectuees 
par  M.  Foureau  dans  son  voyage  de  mars  k  juin  1897.     Par  F.  Oltramare. 

British  Bouth  Africa.    /.  United  Service  L  India  27  (1898) :  26-50.  Bad«&-Pow6lL 

The  Campaign  in  Rhodesia.  By  Lieut.-Colonel  K.  S.  Baden-PowelL  With 
Diagram, 

British  West  Africa.    B,  ComiUVA/rique  Fran^aiee  8  (1898) :  19-21.  

La  chemin  de  fer  de  Sierra-Leone.     With  Map. 
Tlie  map  shows  the  progress  of  the  Sierra  Leone  railway  up  to  October  25,  1897. 

British  West  Africa— Benin.    B.  Liverpool  Museums  1  (1898) :  49-70.  Forbes. 

On  a  collection  of  Cast-Metal  Work,  of  high  artistic  ralue,  from  Benin,  lately 
acquired  for  the  Mayor  Museum.    By  the  Director  of  Museums.     With  JUudrations, 

British  West  Africa— Niger  Delta.    Blackwood^s  Mag.  168  (1898) :  451-460.        

Life  and  Death  in  the  Niger  Delta. 

A  graphic  and  painfully  realistic  account  of  the  darker  aspects  of  commercial 
enterprise  in  West  Africa,  and  the  conditions  in  which  they  are  carried  oa. 

Cape  Colony.  P.  L  Civil  Engineers  180  (1897) :  263-275.  Heenan. 

The  Harbour  of  Algoa  Bay,  Cape  Colony.    By  R.  H.  H.  Heenan.    With  Diagrams, 
The  sandy  beach  of  Algoa  Bay  required  the  construction  of  a  harbour,  which  has 
recently  been  extended  and  improved,  so  as  to  obviate  the  inconvenience  of  UnHing 
cargo  in  surf-boats. 

Congo  State.  

Socidte  d'Etudes  Coloniales.  Manuel  du  Voyageur  et  du  Resident  au  Congo. 
3  vols.  Bruxelles,  1895-1897.  Size  9i  x  6^,  pp.  (vol.  i.)  344 ;  (vol.  iL)  214 ;  (vol. 
iii.)  428.     Map  {in  four  sheets)  and  Illuttrations.     Price  15 /r. 

Congo  State.  Rer.  Scientjfique  9  (1898) :  385-390.  Laurent. 

L*agriculture  au  Congo.     Par  M.  Emile  Laurent. 

Congo  State— KasaL  Mouvement  O.  15  (1898) :  1G5-167.  Wauten. 

L'ancienne  mer  int^rieure  du  Kasa'i.    Par  A.  J.  Wauters.     With  Map. 
Egypt.  Fortnightly  Rev.  68  (1808) :  G8 1-699.  Dicey. 

Egypt,  1881-1897.    By  Edward  Dicey,  o.b. 
Oq  the  recent  administration  of  Egypt  and  its  results. 

Egypt— Xassala.  Questions  Diplomat,  et  Colon.  2  (1897)  455-460.  NolL 

Kassala.     Par  M.  Ned  Noll. 

Preach  Congo.  B.S.G.  VEst  (1897)  :  23-42.  Clo«el 

De  Irt  Sangha  ii  la  Ouom.     Par  M.  F.  J.  Clozel.     With  Map. 
The  Worn  is  one  of  the  head  streams  of  the  Logone  flowing  into  Lake  Chad. 
French  Guinea.  Questions  Diplomat,  et  Colon,  2  (1898) :  465-471.  Maelaoi. 

La  Guinde  Fran9ai8e.    Par  Dr.  Maclaud. 
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Treneh  Gninea.        B,  Union  G,  Nord  de  la  France  18  (1897):  43-67.  BalafM. 

De  Onakry  au  Niger.    Par  le  Capitaine  Salesse.     WUh  Map, 
The  Burvoy  for  a  railway  from  Konakry  to  Fnranna  on  the  Niger  in  1896  is  here 
described. 

French  Bndan.  B.  ComiUVA/riqus  Franfaite  8  (1898) :  96-99.  Vuillot. 

La  region  de  Bassikounon.    Par  M.  P.  Vuillot.      With  lUustrationa  and  Maps. 

French  Bndan — Timbuktu.  Xaohat. 

Quettions  Diplomat  et  Colon,  1  (1897) :  463-468,  522-529. 

TombonotoQ  et  la  politique  fran9aise  dans  TAfriqae  dn  nord-oaest.  Par  M.  J. 
Maohat.     With  Map. 

German  East  Africa.     M.  Deutach.  Sehtdzgeb,  11  (1898) :  87-88.    Prince  and  Btadlbanr. 

Hauptmann  Prince's  und  Lieutenant  Stadlbaur*8  Beisen  im  Wakimbulande.  Von 
Dr.  Richard  Kiepert.     With  Map. 

NOBTH  AXSBIGA. 
Alaska  and  Bering  Btrait.  Be  Windt. 

Through  the  Gold-Fields  of  Alaska  to  Bering  Straits.  By  Harry  De  Windt 
London:  Chatto  &  Windus.  1898.  Size  9x6,  pp.  ^ilL  and  312.  Map,  Portrait^ 
and  lUuttrationB,     Price  16*. 

The  gold-fields  of  the  Canadian  Yukon  are  described,  as  well  as  those  of  Alaska 
referred  to  in  the  title. 

Canada.  American  J.  Sci,  5  (1898):  273-282.  Chalmers. 

The  Pre-Glacial  Decay  of  Rocks  in  Eastern  Canada.    By  Robert  Chalmers. 

Canada.  Balton. 

Salmon  Fishing  in  Eastern  Canada.  By  Lieut-Colonel  J.  C.  Dal  ton.  Reprinted 
from  Proceedings,  Royal  Artillery  Institution,  No.  2,  vol.  xxv.  Woolwich,  1898. 
Size  10  X  6},  pp.  12.     Map.     Presented  by  the  Av;Qior. 

Canada — Colonisation.  Anton. 

Questions  Diplomat,  et  Colon.  2  (1898):   355-365,  432-438,  487-495. 

Parall^le  entre  la  Colonisation  moderne  et  la  Colonisation,  sous  Tancien  re'gime. 
Par  Dr.  G.  K.  Anton.     Traduit.    Par  Alexandre  Halot 
A  study  of  the  results  of  French  and  British  colonisation  in  Canada,  with  a  dis- 
cussion of  the  future  evolution  of  the  Dominion. 

Canada— Geology.  XG.  6(1898):  147-160.  TyrreU. 

The  Glaciation  of  North  Central  Canada.     By  J.  Burr  Tyrrell.     With  Maps. 

This  paper  traces  the  glaciation  of  Canada  to  three  glacial  systems,  consecutive  to 
each  other  in  the  order— the  Cordilleran  glacier,  the  Kcewatin  glacier,  and  the 
Labradorean  glacier. 

Canada— Western  Ontario.  B.  Oeolog.  S.  America  9  (1898) :  223-238.  Coleman. 

Clastic  Huronian  Rocks  of  Western  Ontario.     Bv  Artl)ur  P.  Coleman. 

Mexico— Falenqne.  Xandslay. 

Biologia  Centrali- Americana ;  or,  Contributions  to  the  Knowledge  of  the  Fauna 
and  Flora  of  Mexico  and  Central  America.  Edited  by  F.  Ducane  Godman  and 
Osbert  Salvin.  Archsology.  By  A.  P.  Muudslay.  [Part  ix.,  October,  1897.] 
(Vol.  iv.  pp.  27-30.)  London :  K.  H.  Porter  and  Dulau  &  Co.  Size  13  x  lOJ. 
PlaUs  xUx.-lxxiii.    Separate.    Size  13  x  20^. 

The  continuation  of  Mr.  Maudslay's  fine  series  of  photographs  of  Central  American 
ruins. 

United  States.  Scottish  O.  Mag.  14  (1898) :  160-187.  Gannett. 

The  Material  Growth  and  Present  Condition  of  the  United  States.  By  Henry 
Gannett.     With  Diagrams  and  Maps. 

A  paper  read  at  the  Toronto  meeting  of  the  British  AHSociation,  illustrated  by 
numerous  statistical  diagrams  and  outline-maps. 

United  States.  /.  Geology  6  (1898) :  171-181.  Leverett. 

The  Weathered  Zone  (Sangamon)  between  the  lowan  Loess  and  Illinoian  till 
sheet.     By  Frank  Leverett. 
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United  States— California.  Beiaitoin 

Address  of  Regent  J.  B.  Reinsteln  at  the  Special  Meeting  of  the  Regents  of  the 
University  of  California  **  For  tl>e  purpose  of  suggesting  and  discussing  matters 
necessary  to  the  prosperity  of  the  University,"  January  15,  1898     Size  9J  X  6, 
pp.  42. 
Deals  with  the  functions  of  a  University  with  relation  to  the  whole  life  of  the  State. 

United  States — Coast  and  Geodetic  Barvey.  

Report  of  the  Suprintendent  of  the  U.S.  Co&ai  and  Geodetic  Survey,  showing  the 
Progress  of  the  Work  during  the  Fiscal  Year  ending  with  June,  1896.     Washing- 
ton, 1897.     Size  12  x  9J,  pp.  xxiv.  and  722.    Mapi  and  Chart*.     Pretenied  by  the 
Survey. 
This  report  contains  a  history  of  the  work  of  the  Coast  and  Geodetic  5nrvey  for 
1896,  together  with  a  series  of  appendices  dealing  with  terrestrial  magnetism,  the 
resulting  heights  from  spirit-levelling  operations  in  several  states,  and  other  geodetic 
questions.    The  more  important  of  these  appendices  are  noted  separately. 

SOUTH  AKSBICA. 

Andes.  TrareZ  2  (1898) :  551-558.  Whympor. 

Mountaineering  outside  Europe.  I.  The  Andes.  By  Edward  Whymper.  With 
JUustrations. 

Argentine  Bepnblie.  Oheraido. 

Argentina.  Gl'  italiani  nel  distretto  consolare  di  Cordoba.  Rapporto  del  nob.  cav. 
Gherardo  dei  principi  Pio  di  Savoia,  regie  console  in  Cordoba. — Bollettino  del 
Ministero  degli  Affari  Eeteri.    Febbraio,  1898.    Roma,  1898.     Size  9^  x  64,  pp.  40. 

Argentine  Bepnblie.  Xoroao. 

Musee  de  La  Plata.  Reconnaissance  de  la  Regiou  Andine,  de  la  R^pablique 
Argentine.  I.  Notes  preliminaires  sur  une Excursion  aux  territoires  da  Nenqnen, 
Rio  Negro,  Chubut  et  Santa  Cruz  effectuee  par  les  sections  topographique  et 
geologique,  sous  la  direction  de  Francisco  P.  Moreno.  La  Plata,  1898.  Size 
11}  X  7i,  pp.  186.    Map  and  Plates,     Presented  hy  the  Author. 

Brazil— Bio  Branoo.  Deutsche  Rundschau  G.  20  (1898) :  241-250,  306-313.  Httbner. 

Nacli  ilem  Rio  Branco.     Von  Georg  Hiibner.     With  Map  and  Illustrations 

AUSTRALASIA  AND  PACIFIC  ISLANDS. 

Australasia.  Imp.  and  Asiatic  Quarterly  Rev.  5  (1898):  344-361.  Badenoch. 

Australasia  in  1898.  (A)  Australia,  (B)  Tasmania,  (C)  New  Zealand.  By  O.  R. 
Badenoch,  ll.d. 

Statistical  notes  of  the  several  colonies,  apparently  taken  from  official  reports. 

Australasian  Travel.  Shoemaker. 

Islands  of  the  Southern  Seas,  Hawaii,  Samoa,  New  Zealand,  Tasmania,  Australia, 
and  Java.  By  Michael  Myers  Shoemaker.  New  York  and  London  :  Q.  P.  Put- 
nam's Sons,  1808.  Size  8 J  x  6,  pp.  xiv.  and  278.  Map  and  Illustrations.  Price 
lOs.  6d. 

The  impressions  of  a  tourist  with  a  sense  of  the  picturesqueness  of  his  surroundings. 

Australia.  Be  ¥^ton. 

Soldiering  Fifty  Years  Ago.     Australia  in  "  the  Forties."     By  Major  De  Winton. 

London  :  European  Mail  Limited,  1898.  Size  7^  X  5,  pp.  192.  Presented  by  the  Author. 
Major  de  Winton's  attractive  autobiographical  sketch  contains  some  interesting 
description  of  life  in  Australia  fifty  years  ago,  when  he  was  with  the  troops  engaged 
in  guarding  the  convict  settlements. 

Dutch  New  Guinea.  Tijds.  Ind.  Taal-,  Land-,  en  Volk.  40  (1897) :  150-177.  Van  der  Boost. 
Uit  het  levcn  der  bevolking  van  Windessi  (Xederl.  Nieuw-Guinea).     Door  J.  L.D. 
van  der  Roest. 

Ellioe  Oroup— Zoology.  Hedley. 

Australian  Museum,  Sydney.  Memoir  III.  Tlie  Atoll  of  Funafuti,  Ellioe  Group: 
its  Zoology,  Botany,  Ethnology,  and  General  Structure,  based  on  collections  made 
by  Mr.  Charles  Hedley  Part  6.  Sydney,  189S.  Size  10  x  6^,  pp.  349-:i68. 
Presented  hy  the  Australian  Museum. 
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POLAB  BEGI0N8. 

Antarctic.  Seottish  G,  Mag,  14  (1898):  198-202.  

Antarctic  ExploratioD. 

After  some  introdaotory  remarkB,  this  paper  gives  a  summary  of  the  proceedings  at 
the  Royal  Society's  Antarctic  meeting. 

Antarctic.  B.S,0.  Italiana  12  (1898) :  209-212.  Faustini. 

Aloune  altre  osservazioni  sulle  **  Appearances  of  Land  "  nella  zona  polare  antarc- 
tica.    Nota  del  Socio  A.  Faustini. 

Antarctic.  P.B.8,  62  (1898) :  424-151.  Mnrray. 

The  Scientific  Advantages  of  an  Antarctic  Expedition.  By  John  Murray, 
D.6G ,  etc. 

The  official  record  of  the  meeting  which  is  reported  in  the  Journal  for  April, 
p.  416.  It  includes  the  remarks  made  by  the  Duke  of  Argyll,  Sir  J.  D.  Hooker,  Dr.  G. 
Xeamayer,  Sir  Clements  Markharo,  Dr.  A.  Buchan,  Sir  A.  Oeikie,  and  Prof.  D'Arcy 
Thompson,  bat  not  those  of  the  other  speakers. 

Antarctic.  BumcU. 

Icebergs  in  the  Southern  Ocean,  No.  2.  By  H.  C.  Russell,  b.a.,  etf.  Sydney,  1807. 
Size  9x6,  pp.  32.     Map  and  Diagram. 

Arctic— Danish  Expeditions.     G.  Tidskri/t  14  (1898):  123-180.  Jenien. 

Danske  arktiske  Expeditioner  1605-1620.  Udgivne  med  Anraisrkninger  og  Ind- 
ledninger  af  C.  C.  A.  Gosch  for  the  Hakluyt  Society.    Anmeldt  af  J.  A.  D.  Jensen. 

On  the  Hakluyt  Society's  recent  work  on  'Danish  Arctic  Expeditions,  1605-1620.* 

Arctic  Exploration.  Wide  World  Mag.  1  (1898) :  53-62.  Nanscn. 

How  the  North  Pole  will  be  Beached.  By  Fridtjof  Nansen.  With  Map  and 
lUusirations, 

Arctic  Regions.  Weber. 

Miinchener  geographische  Studien,  herausgegebeu  von  Siegmund  Giinther.  Yiertes 
Stiick :  Die  Eotwickelung  der  Physikalischen  Geographic  der  Nordpolarlander. 
Von  Dr.  Heinrich  Weber.     Munchen :  T.  Ackermann,  1898.     Size  9J  x  6,  pp.  250. 

MATHEMATICAL  eEO&BAPHT. 

Cartography.  B.8.  Topographie  France  21  (1897)  :  42-46.  Perrin. 

Causerie  sur  les  (Ventures  en  topographie.     Par  M.  Albert  Perrin. 

Nautical  Almanac.  

The  Nautical  Almanac  and  Astronomical  Ephemeris  for  the  year  1901.  Also 
Part  I.  (Containing  such  portions  as  are  essential  for  Navigation.)  Published 
by  order  of  the  Lords  Commissioners  of  the  Admiralty.  London  :  Eyre  &  Spottis- 
woode,[l8981.  Size  9x6,  pp.  xiv.,  652,  and  18;  (Part  I.)  xiv.  and  314.  Price 
2$,  6d.    Part  1.  Is.     Presented  by  the  Admiralty. 

Nautical  Astronomy.  Marouse. 

Beitr'age  zur  nautlschen  Astronomic.  (Fortsetzung,  Zweiter  Theil.)  Von  Dr. 
Adolf  Marouse.  Sender- Abdruck  aus 'Marine-Rundschau.'  3  Heft,  1898.  Size 
9^  X  6},  pp.  [10].     Presented  by  the  Author. 

Photographic  Surveying.         Nature  67  (1898) :  563-564.  

Photographic  Surveying. 

A  sketch  of  recent  progress  in  photographic  surveying,  with  special  reference  to 
the  use  of  the  Bridges  Lee  camera. 

PHT8ICAL  AND   BIOLOGICAL  eEOOBAPHY. 

Climate.  Meteorolog.  Z.  15  (1898):  85-105.  Meinardus. 

Ueber  einige  meteorologisohe  Beziehungen  zwischen  dem  Nordatlantisc-hen  Ocean 
und  Europa  im  Winterhalbjahr.     Von  Dr.  Wilh.  Meinardus.     With  Diagrams. 

An  extension  of  Prof.  Petter^son's  important  paper  on  the  connection  between 
oceanographical  and  meteorological  conditions. 

Land-forms.  Penck. 

Die  Erdoberflache.  Bearbeitet  von  Universitats-Prof.  Dr.  Albr.  Penck.  (Sonder- 
ulidruck  nus  Scobel,  Geographisches  Handbuch  zu  Andrees  Bandatlas.  2 
Auflage,  Bielefeld  und  Leipzig,  1895.)  Size  10  x  6^,  pp.  31.  Illustrations. 
Presented  by  the  Author. 


G88  GEOGEtAPHICAL  LITERATURE  OF  THE  MONTH. 

Meteorology.  /.  School  G.  2  (1898)  :  96-104,  139>146. 

Some  suggeBtions  for  teaching  Elementary  Meteorology.  By  J.  M.  Jameeon. 
With  lUuttratioM, 

Meteorology  and  Oceanography.    Meteordog,  Z,  15  (1898) :  16-29.  Ztnkir. 

Die  Winterwinde  des  nordatlantischen  Oceans  und  die  Afrikaniechen  Ajitimon- 
aune.     Von  Dr.  W.  Zenker. 

Meteorology— Aurora.  (?.  Tid$kHft  14  (1898) :  113-116.  FaiilMi. 

Nordlys.    Af  Adam  Paulsen. 

Meteorology — Rainfall.  Sapaa. 

Dr.  A.  Petermanns  Mitteilongen.  Erganznngsheft  Nr.  124.  Die  Verteilang  des 
Niederschlags  auf  der  fasten  Erdoberflache.-  Yon  Alexander  Sapan.  Gotba: 
JnstuH  Perthes.  1898.    6ize  11  x  7^,  pp.  104.    Maps. 

This  will  be  specially  noticed. 

Mountain  stmotnre.        B.8.  Languedoe,  G.  80  (1897) :  165-183.  Romrilla 

Quelques  mots  de  Geographic  rationnelle.     Par  M.  Paul  de  Bonyille. 

This  paper,  a  continuation  of  that  noticed  in  the  Journal  for  January,  p.  116,  deals 
with  the  nature  of  mountain  chains,  and  points  out  that  these,  to  be  studied  logieallj, 
must  ba  considered  in  the  light  of  geological  structure. 

Oeeanography.  G.Z.  4  (1898) :  203-210.  Mass. 

Die  Aufgaben  der  Tiefseeforschung  und  die  deutsche  Tiefseeexpeditlon.     Von 
Privatdozent  Dr.  phil.  Otto  Maas. 
A  rapid  r€Mum€  of  the  results  of  modem  oceanographioal  research. 

AHTHROPDOSOGRAPHT  AHD  HISTORICAL  eSO&BAFHT. 

Commercial  Geography.  


Commercial  No.  1  (1898).  Index  to  Reports  of  Her  Majesty's  Diplomatic  and 
Consular  Kepresentatives  Abroad  on  Trade  and  Subjects  of  Grenend  Interest 
(With  Appendix.)  [In  continuation  of  Commercial  No.  8  (1896).]  1896  and  1897. 
Loudon :  Eyre  &  Spottiswoode,  1898.    Siie  10  x  6},  pp.  150.     Prioe  Hd, 

Commercial  Geography.  Dubois  and  Korgomaid. 

Precis  de  Geographic  Economique.    Par  MM.  Marcel  Dubois  et  J.  G.  Kergomard. 
La    Franco— rEurope — ^I'Asie — rOo^nie— FAfrique — les     Amcriques.       Paris: 
Masson  et  C*',  1897.     Size  9x6,  pp.  viiL  and  844.    Prtos  10  francs. 
This  is  a  work  of  solid  value.    It  is  no  mere  compilation  of  recent  statistics,  but  an 

admirably  arranged  and  ably  reasoned  account  of  the  economic  geography  of  the  world. 

It  is  right,  also,  to  point  out  that  no  trace  of  political  feeling  tinges  the  descriptions  of 

the  countries  outside  France. 

Commercial  Geography.  OnHshamhareff 

Stanislaus  O.  Gulishambaroff.  The  World's  Commerce  during  the  Nineteenth 
Century  and  Russia's  share  in  it.— Zapiski,  Imperial  Russian  Geographical  Society, 
Statibtical  Stctiou.  VII.  Part  iii.  [In  Rus:iian.]  St.  Petersburg,  1898.  Siie 
10  X  tjj,  pp.  xiy.  and  230. 

A  statistical  study  of  the  intcraational  trade  of  the  world  during  the  latter  half  of 
the  nineteenth  ceutury. 

Commercial  Geography— Oems.  /.  Franklin  I.  146  (1898) :  24-35, 133-14a  Knai. 

Geography  of  Precious  Stones.  By  George  F.  Kunz. 
A  study  of  the  distribution  of  precious  stones  and  the  trade  in  them,  conduding, 
*'  Siuce  the  dawn  of  history  the  principal  markets  for  the  gathering  and  distribution  of 
])rccious  stones  have  been  probably  the  followiug:  Ancient  India,  Egypt,  Babylou, 
Tyre,  Alexandria,  Rome,  Byzantium,  Yeuice,  Augsburg,  Golconda,  Goa,  Colombo, 
Ratnapura,  Amsterdam,  Antwerp,  Paris,  and  London.  For  the  semi>preciou8  sUmes 
and  ngutes,  Oberstcin  in  Germany,  St.  Claude  in  the  French  Jura,  and  the  great  fair 
at  Nijni  Novgorod  in  Russia,  arc  the  most  important ;  and  the  United  States  is  the 
ultimate  home  of  from  one-third  to  one-half  of  the  world's  product." 

BIOOBAPHT. 

Bader.  B.S.  Topographic  France  21  (1897) :  80-82.  Jnag. 

Un  general  topojrraphe.  Notice  Biographique  (tir^e  de  "  la  Plume  et  r£pee  "  du 
1"  juin  1893).  Par  Bacler  dit  Baclor  d'Albe,  Louis  Albert  Guiselain  (1761-1824). 
Par  le  G^n^ral  Jung. 
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Gorando.  Bev.  G.  42  (1898) :  1-4.  Seelui. 

Attila  de  Gerando.    Par  Elisee  Beolus.     With  Portrait 

Mr.  Gerando,  bom  in  1847,  died  in  1897.  He  was  the  author  of  severnl  memoirs  on 
the  geography  of  Hungary. 

lyeni.  

Roberto  Ivens.     With  Portrait.    From  Ixi  Bevue.  Illufltre'e  du  Portugal.    :{*"»« 

Annee,  Num.  2.  Lisbonne :  F^vrier,  1898.  Size  14  x  9}.  Presented  by  R.  K. 
Gray,  Esq, 

BawUnion.  Bawlimon. 

A  Memoir  of  Major-General  Sir  Henry  Creswicke  Rawlinson,  Bart.,  k.cb.,  f  b.8  , 
etc.  By  George  Bawlinson,  m.a.  With  an  Introduction  by  Field-Marshal  Lord 
Roberts  of  Kandahar,  y.a  London :  Longmans  &  Oo.,  1898.  Size  9x6,  pp.  xxii. 
and  358.  Map,  Portraits,  and  Illustrations,  Price  16«.  Presented  by  the  Publishers, 
This  will  be  specially  noticed. 

BiahL  Deutsche  Bundsehau  O,  20  (1898) :  229-231.  

Heinrich  v.  Riehl.     With  Portrait. 

Heir  von  Riehl  (born  1828,  died  1897^  was  a  journalist  and  historian  who  took 
part  in  several  works  of  a  largely  geographical  character. 

VespnoeL  Biv.  O,  Italiana  5  (1898) :  86-88.  ICaiini. 

La  data  della  nasoita  di  Amerigo  Vespucci.    Xota  di  Enrico  Masini. 
Reasons  for  giving  the  date  of  birth  of  Vespucci  as  March  9,  1454. 

Winsor.  Lane  and  TiUinghast. 

Justin  Winsor.  Librarian  and  Historian,  1831-1897.  By  William  G.  Lane  and 
William  H.  TiUinghast.  A  Paper  read  before  the  Massachusetts  Library  Club, 
December  16,  1897.  New  York:  Beprinted  from  the  Library  Journal,  J Auu&ry, 
1898.    Size  10  X  8,  pp.  10. 

GSmSBAL. 

Army  Medical  Report.  

Army  Medical  Department.  Report  for  the  year  1896.  With  Appendix.  Volume 
xxxviii.  London:  Eyre  &  Sputtiswoode,  1897.  Size  10x6^,  pp.  and  486.  Illustra- 
tions. 

Bibliography.  Cotmave. 

A  Contents-Subject  Index  to  General  and  Periodical  Literature,  to  which  is  added 
an  extensive  list  of  works  on  subjects  of  general  and  special  interest.  Compiled  by 
A.  Cotgreave.  Sections  7,  8,  9,  10.  Campanella — Crystoleum.  Size  8^  x  5|.  pp. 
97-160. 

This  contains  a  number  of  references  to  matters  of  geographical  interest  in  general 
literature  and  popular  magazines. 

Bibliography.  B.  New  York  Public  Library  2  (1898) :  92-95.  

Periodicals  relating  to  Geography. 

A  list  of  the  geographical  publications,  old  and  actual,  in  the  Public  Library  of  New 
York  and  the  Library  of  0)lumbia  University. 

British  Assooiation  Report.  

Report  of  the  Sixty-seventh  Meeting  of  the  British  Association  for  the  Advance- 
ment of  Science  held  at  Toronto  in  August,  1897.  London :  John  Murray,  1898. 
Size  9x6,  pp.  cxvi.,  908,  and  112.    Presented  by  the  Association, 

British  Empire.  J.B.  Statistical  8.  61  (1898) :  1-48.  Bainei. 

The  Becent  Course  of  Trade  within  the  Britisli  Empire.  By  J.  A.  Baines,  C.S.I. 
A  study  of  the  trade  relations  of  the  British  Empire  during  the  last  30  years.  The 
average  value  of  exports  and  imports  during  the  whole  period  and  five-yearly  means 
are  given  for  each  poesesslon ;  and  also  tables  of  the  variations  of  the  trade  of  each, 
grouped  according  to  commodities  and  according  to  foreign  countries,  and  discussed 
in  various  other  ways. 

British  Empire.  Le  Globe,  B.S.G.  Genive  87  (1898) :  33  37,  43-53.  Chaiz. 

L'Empire  colonial  de  I'Angleterre  en  1897.    (Resume.)    Par  M.  le  professeur  Paul 

Ghaix. 

The  veteran  Prof.  Paul  Chaix,  whose  regard  for  this  country  is  well  known  and 
cordially  recognized,  has,  at  tlie  age  of  eighty,  given  this  interesting  contribution  to  the 
Diamond  Jubilee  celebration  in  the  Geographical  Society  of  Geneva. 
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NEW  HAPS. 

By  J.  COLES,  Map  Curator^  RQ-.S. 

BUBOPS. 

England  and  Wales.  Bartholomew. 

New  Reduced  Ordnance  Survey  of  Englaud  and  Wales.  Scale  1  :  126,720  or  2 
»tat.  miles  to  an  inch.  Sheet  17,  Shropshire.  J.  Bartholomew  &  Co.,  Edin- 
burgh, 1898.     Price  2«.,  mounted  on  cloth.     Pre$ented  hy  the  PuHishera, 

England  and  Wales.  Ordaanoo  Smrray. 

Pnblioations  issned  since  April  8, 1898. 

l-inoh— General  Maps : — 

England  and  Wales  : — 280,  296.  hills  engraved  in  black  and  brown :  and  26,  42, 
43,  6i,  72,  248,  engraved  in  outline;  248,  273,  274, 346,  hills  engraved  in  black  and 
brown  (revision).    1«.  each. 

6  inch — County  Maps : — 

BNGLAvn)  AND  Walbb  (revision) :  -Etsez,  5  8.E.,  8  n.b.,  9  n.w.,  14  n.b.,  17  n.w.,  23 
N.W.,  27  N.w.,  8.W.,  28  8.B.,  2y  N.W.,  33  N.w.,  36  N.w.,  38  N.w.,  46  N.w.,  47  ».«., 
55  8.E.,  57  N.E.,  59  N.W.,  61  n.e.,  8.W.,  65  N.w.,  66  8.B.,  67  N.B.,  68  n.w.,  76  HW., 
77  8.E.,  79  S.E.,  87  N.W.,  n.b.  Hampshire,  21  n.w.,  44  n.w.,  n.b.,  8.w.,  54  8.B.,  62  as., 
€3  N.W.,  N.E.,  (34  N.w ,  S.W.,  8.E.,  65  N.w.  Kont,  2  8.B.,  4  S.E.,  32  B.B.,  40  8.B.,  42  aw., 
8.E.,  43  S.E.,  52  N.E.  Middlesex,  25  s.w.  Horthnmberland,  59  n.w.,  76  n.w.,  79  a.w., 
80  N.W.,  83  8.E.,  88  S.W.,  91  n.e.,  92  8.E.,  93  n.w.,  94  n.w.,  95  n.e.,  102  8.w.,  108  n.e. 
Surrey,  14  n.e.,  26  s.w.,  45  n.e.    1«.  each. 

M-ineh — Fariah  Maps : — 

England  and  Wales  (revision)  :—Oheihire,  III.  12;  lY.  7,  9, 11, 13;  IX.  10, 14, 
15;  XI.  10;  XVIII.  3,  4,  10,  11,  12,  15;  XIX.  4,  6.  10;  XXVI.  2,  3,  4,6.8 
XXVII.  2,  3,  4,  7,  8, 10, 12 ;  XXVIII.  1,  9,  13 ;  XXXV.  7, 10,  11 ;  XXXVL  8, 12 
XLII.  6,  8,  10,  14;  XLIX.  6.  7,  8,  10, 14, 16;  L.  5,  7,  9, 10,  13,  14, 16;  LI.  2, 13 
LVII.  2,  6:  LXII.  1,  5.  Derbfshi^^  IV.  9,  10;  V.  4,  8,  12;  VL  9,  13;  Vil.  1,  2, 
5,  6;  IX.  1,  2,  4,  7.    Durham,  IL  13;  X.  9;  XI.  2;  LV.  5,  6, 10;  LVI.  11 ;  LVII. 

12,  Essex,  XVII.  9  ;  XXI.  15.  Hampshire,  LXXV.  5, 16 ;  LXXVI.  12 ;  LXXIX. 
15,  16;  LXXXIV.  1,  5,  6;  LXXXVII.  3,  11,  12;  XOUI.  3,  11,  13;  XCIV.  11, 
12, 16;  XCV.  5,  10, 12,  13;  XCVIL  2,  3.  Hertfordshire,  III.  4,  7,  15;  IV.  1,  5, 
9;  VII.  11,  15 ;  VIII.  2,  3;  XL  8,  15;  XIL  3,  5,  6,  13,  15, 16;  XIV.  13;  XX.  3, 
4,  5,  14, 15,  16;  XXI.  4,  5,  14,  16;  XXIL  14,  15;  XXIIL  10;  XXVUf.  1,3,8,12, 

13,  16;  XXIX.  1,  2,  3,  4,  5,  7,  9;  XXX.  1,  2,  3,  10;  XXXL  5;  XXXIV.  6, 10,12, 
16 ;  XXXV.  1,  2,  4,  5,  13 ;  XXXVL  5,  12,  15  ;  XXXIX.  4,  6,  15  ;  XL.  3, 4 ;  XLI. 
3,  5,  7,  10;  XLIV.  3,  4.  12,  15;  XLV.  5,  6,  11.     Kent,  V.  16;  XXIU.  12;  XXIV. 

sTeT",  8,  9,  10,  11,  12,  16:  XLVI.  2,  6,  9,  10,  11,  12,  13,  15;  XL  VIL  2,  4,  12; 
LVII.  13,  14  ;  LIX.  5 ;  LXVU.  9,  10, 11, 13, 14  ;  LXXIL  2, 6, 8 ;  LXXXIV.  7, 9, 11, 
15.  Northumberland,  XL  4 ;  LXXXVIU.  15,16;  XCVIL  3;  CU.  14.  Surrey, 
XLVII.  5.    Sussex,  I.  16 ;  II.  13;  III.  3,  4 ;  IV.  1,  2,  8 ;  X.  6;  XU.  4,  5;  XX.  3, 

7,  11;  XXXIIL  12;  XLVII  6;  LIL  14,  15,  16;  LUL  13,  14,  15, 16;  LXL  11, 
14,16;  LX1L13:  LXIIL  13;  LXIV.  8,  9,  10,  11,  12,  13;  LXV.  1,  2,  8,  4,  6; 
LXVI.  1,  2,  3.  4,  7,  8,  11,  12. 15  ;  LXXIL  8,  12;  LXXllL  3,  4,  5,  6,  7,  8,9, 10, 11, 

12,  14,  15  and  16;  LXXIV.    2,  7;  LXXVL   1;  LXXVIl. '  3  and  4 ;  LXXXI. 

1  and  6,  2,  3,  7.    Westmorland,  XXXVUI.  14,  16;  XXXIX.  1,  6,  7,  9, 10,  11, 13, 

14,  15;  XL.  13;  XLIL  1,  2,  3.  4,  9, 11,  13,  14;  XLIIL  1,  2,  3,  4.  6,  7,  8,  9,  10, 11, 
12, 13, 14,  15,  16 ;  XLIV.  1,  5,  9,  13 ;  XLVL  1,  2,  3,  4,  6,  7, 8,  9;  XLVII.  1,  2,  3,  5, 

8,  10,  11,  12,  13;  XL VIII.  1,  5.     2«.  6d.  each. 

(E.  Stanford^  Agent.) 

Historical  Atlas.  Poole. 

Historical  Atlas  of  Modem  Europe,  from  the  Decline  of  the  Roman  Empire ;  com- 
prising also  maps  of  parts  of  Asia  and  of  the  Now  World,  connected  with  European 
History.  Edited  by  Reginald  I^ane  Poole,  m.a.,  ph.d.,  Fellow  of  Magdalen  College, 
and  Lecturer  in  Diplomatic  in  the  University  of  Oxford.  Part  xvii.  Oxford :  liie 
Clarendon  Pn^ss ;  London,  Edinburgh,  Glasgow,  and  New  York :  Henry  Fiowde, 
.Af.A. ;  Edinburgh :  W.  &  A.  K.  Johnston,  1898.  Price  Ss,  6d.  PresetUed  by  the 
Clarendon  Press. 

Part  No.  xvii.  of  this  atlas  contains  the  following  maps :  No.  22,  England  and 
Wales  after  the  Accession  of  the  House  of  Tudor,  by  the  editor;  No.  69,  Italia  Seen, 
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illuBtrating  the  Ecclesiastical  Divisions  ia  the  Middle  Ages,  by  Miss  K.  Dorothea 
Ewart;  No.  89,  European  Colonies  and  Dependencie;«,  and  States  independent  of 
European  Powers,  1815-1597,  by  Hngh  E.  Egerton,  m.a.  Each  of  these  maps  is  accom- 
panied by  letterpress. 

AFBICA. 

Oerman  East  Africa.  Werther. 

Originalkarte  der  IranKi-Expedition  in  den  mittleren  Hochlandern  des  nordlichen 
Deutsch-Ost-Afrika,  Juli  1896  bis  April  1897.  Ndch  den  astronomischen 
OrtsbestimmuDgeo,  Aufnahmen  und  eigenh&ndigen  Konstroktiooen  des  Fiihrers 
der  Expedition.  Premierlieutenant  W.  Werther.  Scale  1 :  750,000  or  103  stat 
miles  to  an  inch.  Petermanru  Geographi$che  Mitteilungen.  Jahrgang  1898,  Tafel  6. 
Gotha :  Justus  Perthes.     Pr€»tnted  by  the  Publisher. 

Limpopo  Biyer.  Commissao  de  Cartographia,  Liibon. 

Recunhecimento  hydrographico  do  Bio  Limpopo,  desde  a  sua  f6z  at^  &  confluencia 
do  Chengane.  Scale  1 :  39,816  or  0*63  stat.  mile  to  an  inch.  1897. — Beoou- 
hecimento  da  Barra  do  Limpopo.  Scale  1 :  10,000  or  0*15  stat.  mile  to  an  inch. 
1897. — Levantado  em  1896  por  Valente  da  Cruz,  2°  tenente  da  armada.  Ministerio 
(la  Marinha  e  Ultramar.  Commissao  de  Cartographia.  Lisbon.  Presented  by  the 
Commissao  de  Cartographia,  Lisbon. 

This  map  contains  a  surrey  of  the  Limpopo  river  from  the  confluence  of  the  Chengane 
to  its  mouth.  Soundings  are  given  as  far  up  the  river  as  Languene,  and  a  plan  on  an 
enlarged  scale  is  given  of  the  entrance.  On  the  map  there  are  some  useful  notes  with 
reference  to  the  navigation. 

Hile.  Fhilip. 

New  Map  of  the  Nile  from  its  Mouth  to  Khartum,  illustrating  the  operations  of 
the  Egyptian  Army  in  the  Sudan.  Scale  1 :  2,555,000  or  408  stat.  miles  to  an 
inch.     London :  G.  Philip  &  Son.     1898.     Price  Is.     Presented  by  the  Publishers. 

Soath-East  Africa.  Commissao  de  Cartographia,  Liibon. 

Africa  Oriental  Portugueza.  Scale  1 :  1,000,000  or  15'8  ttat  miles  to  an  inch. 
Sheets:  No.  4,  Zumbo — Tete;  No.  8,  Quelimane — S>»fala.  Published  by  the 
Ministerio  da  Marinha  e  Ultramar,  Commissao  de  Cartographia.  Lisbon,  1896- 
97.     Presented  by  the  Commissao  de  CarU^graphia,  Lisbon. 

These  are  two  sheets  of  a  map  of  Portuguese  East  Africa  in  course  of  publication. 
With  the  exception  of  that  part  of  the  river  between  Sena  and  Sango,  the  whole  course 
of  the  Zambesi  is  shown  from  the  delta  to  Zumbo,  with  the  burrounding  country. 

West  Africa.  Commissao  de  Cartographia,  Lisbon. 

(1)  Beconhecimento  do  Bio  Cacheu.  Provincia  da  Guin^,  1897.  (2)  Beconheci- 
mento  do  Canal  do  Impernal  e  Bio  Mansoa.  Provincia  da  Guine,  1897.  (3)  Plan 
do  Porto  e  Cidade  de  Dilly.  2"'»  Edi95o,  1895.  (4)  Esbo9o  Bapido  da  Commu- 
nica9ao  entre  o  Bio  Tombali  eo  Cacioe,  Provincia  da  Guind,  1897.  (5)  Beconheci- 
mento do  Bio  Geba,  1897.  (6)  Beconhecimento  do  Bio  Mansoa,  1897.  Provincia 
da  Guin^.  (7)  Esbo^o  do  Bio  Corubsd,  entre  o  Bio  Geba  e  porto  Ugui.  Provincia 
da  Guinc,  1897.  (8)  Beconhecimento  hydrographico  da  Barra  e  Porto  de  Angoche, 

1 897.  Provincia  de  Mo9ambique.  Ministerio  da  Marinha  e  Ultramar,  Commissao 
de  Cartographia.     Presented  by  the  Commissao  de  Cartographia,  Lisbon 

AMEBICA. 
Klondike.  Fhilip. 

Philip's  Sketch-Map  of  the  Klondike  Gold  Begion,  Yukon  District,  Dominion  of 
Canada.  Compiled  frum  the  latest  authentic  sources,  and  from  information 
supplied  by  tlie  Klondike  Parent  Pioneer  Corporation,  Ltd.  Approximate  scale 
1 :  126,720  or  2  stat.  miles  to  nn  inch.      G.  Philip  &  Son,  London  &  Liverpool, 

1898.  Price  £1  Is,    PreseiUed  by  the  Publishers. 

The  principal  map  on  this  sheet  is  drawn  on  a  scale  of  2  miles  to  1  inch,  and  con- 
tains all  that  is  known  of  this  territory.  The  auriferous  creeks  are  printed  in  gold, 
other  creeks  and  rivers  in  blue,  and  the  hill  shading  in  brown.  Notes  are  given  on 
river  navigation,  value  ot  gold  taken  from  various  localities,  particulars  about  £scovery 
and  Government  claims,  tables  of  distances  and  through  rates  from  Liverpool,  and  other 
items  of  useful  information.  An  inset  on  a  large  scale  is  given,  showing  all  the  claims 
on  the  Bonanza,  Eldorado,  and  tributary  creeks ;  this  has  been  compiled  from  drawings 
in  tlie  office  of  tlie  gold  commissioner,  Dawson. 
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Horth  America.  Staatod. 

Stanford's  Map  of  the  United  States  (Eastern  Part)  and  Cnba.  Scale  1 :  5,385,600 
or  85  stat.  miles  to  an  inch.     E.  Stanford :  London,  1898. 

United  States  and  Spain.  Johnatoi. 

War  Map  with  United  States  and  Spain.  2Dd  edit.  W.  &  A.  K.  Johnston, 
Edinburgh  and  London,  1898.     Price  If.    Presented  hy  the  Publithen. 

This  sheet  contains  seven  maps,  on  various  scales,  the  principal  being  one  of  the 
West  India  islands,  and  another  of  the  south-eastern  part  of  the  United  States. 

Tnkon  Odd  Fields.  Canadian  Paeiflo  Bailway  Co. 

Map  of  the  Canadian  Pacific  Bailway  and  Connections,  showing  Bon  tee  to  Uie 
Yukon  Gold  Fields,  Alaska,  Klondike,  and  the  North- Western  Mining  Territories 
of  Canada.  Sonle  1 :  6,570,000  or  105  stat.  miles  to  an  inch.  Presented  by  ike 
CancuKan  Pacific  'Railway  Go. 

OENXBAL. 
The  World.  Aadiee. 

Andrees  allgemeiner  Haudatla?,  126  Haupt-  und  130  Nebenkarten  auf  186  Karten- 
seiten,  nebst  alphabetischen  Namenverzeichnis.  Vierte,  vollig  neubearbeitete, 
stark  vermehrte  Auflage,  herausgegeben  von  A.  Scobel.  Bielefeld  und  Leipxig : 
Yerlag  von  Velhagen  and  Klasing,  1898. — Lief  II.  Nieder  -und  Ober-Osterreidi, 
Steiermark,  Eamten,  Krain  und  Kiistenland :  Griechenland. — Lief  III.  Vegetations- 
gebiete,  Meeresstromungen  und  Eulturpflanzen :  Schleswig-Holstein,  Meoklen- 
burg  und  Freie  Stadte  Hamburg  und  Liibeck. — Lief  IV.  Ubersichtskarte  von 
Schweden  ucd  Norwegen  :  Siidamerika,  Nordliche  Halfte. — Lief  V.  Konigreich 
Sachsen :  Westrussland,  Nordlicher  Toil. — Lief  VI.  Provinz  Sachsen  und  Heiaogtnm 
Anhalt :  Mittelitalien. — Lief  VII.  Hannover,  Oldenburg,  Braunschweig  und  Freie 
Stadt  Bremen :  Hinterindien  und  Malayischer  Archipel. — Lief  VIII.  Provinsen 

West-  und  Ostpreussen:  Bohmen,  Mahren  und  Osterreichischen-Schlesien. — 
Lief  IX.  Nordostfrankreich :  Siidostliche  Vereinie^te  Staaten,  Cuba  und  Baha- 
mainseln. — Lief  X.   Niederlande  und  Belgien :    England  und  Wales,   Sildliche 

Halfte. — Lief  XI. — Ubersichtskarte  von  Italien  :  Nord-Asien.  Price  50  pf.  each 
part. 

This  atlas  is  now  being  issued  at  the  rate  of  one  part  each  week,  and  eleven  have 
already  appeared. 

FH0T00BAPH8. 
Mexico.  Krauts 

Twenty-two  Photographs  of  Mexico,  taken  by  A.  Krauss,  Esq.,  during  the  ex- 
pedition of  J.  Gurdon  L.  Stephenson,  Eiq.,  1897.  Presented  by  J,  Gurdon  L. 
Stephenson^  Esq. 

Though  these  photograplis  are  of  small  size,  they  are  very  clear,  suited  for  making 
lantern  slides,  and  would,  no  doubt,  bear  enlargement.  As  will  be  seen  by  the  following 
list  of  titles,  they  form  an  interesting  scries. 

(1)  Tarahumari  Indians  working  in  the  Arroyo  Eglesia ;  (2)  House,  Bealito ;  (3) 
Fording  Fuerte  river,  near  Fuerte,  dry  season ;  (4)  Ox-waggon,  Carichic;  (5)  Batopilas 
Conducta  coach  and  waggon  at  Ojos,  Anjule's  ranch ;  (6)  House  at  Tehueco ;  (7)  Tasa- 
jera ;  (8)  Corral,  Colorado  ranch ;  (9)  On  trail  near  Bealito :  (10)  On  trail  near  Bodes ; 
(11)  Indian  blanket  loom  at  Cbaray ;  (12)  Tarahumari  Indians  and  store-house  at 
Pilares;  (13)  Fording  Fuerte  river  near  San  Ignacio;  (14)  Passing  paok-train  on 
trail  between  Batopilas  and  Calabases ;  (15)  Fording  Urique  river  near  Siquiriohic ; 
(17)  Asa  dragging  log,  Fuerte ;  (17)  Bealito  on  Batopilas  river ;  (18)  Mules  towing 
dug-out  across  Fuerte  river,  rainy  season  ;  (19)  Bock  in  the  Sivirijo%  Arroyo,  showing 
old  carvings ;  (20)  Fording  Urique  river  near  Siquirichic,  Batopilas  Conducta ;  (21) 
Crossing  Fuerte  river  near  Fuerte,  rainy  season — horse  towing;  (22)  Batopilas  Con- 
ducta coach  at  Carichic. 

N.B.— It  would  greatly  add  to  the  value  of  the  collection  of  Fhoto- 
graphfl  which  has  been  established  in  the  Map  Boom,  if  all  the  FellowB 
of  the  Society  who  have  taken  photographs  during  their  travels,  would 
forward  copies  of  them  to  the  Map  Curator,  by  "whom  they  will  be 
acknowledged.  Should  the  donor  have  purchased  the  photographs,  it 
will  be  usefm  for  reference  if  the  name  of  the  photographer  and  his 
address  are  given. 
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*  Denotes  Articles  and  Papers. 


Abbadie,  M.  d\  Notice  sur  la  vie  et  les 
travaux  de,  par  M.  Hatt,  459  t 

Abbott,  S.  W.,  The  Vital  Statistics  of 
Massachusetts,  570  f 

Abbruzzi,  Duke  of,  proposed  expedition 
to  the  north  pole,  302 

Abercromby,  Hon.  Ralph,  by  R.  H.  Scott, 

Abruzzi,  Gli,  by  K.  Hassert,  449  f 
Abyssinia — 

Treaty  with,  293 

Voyage  du  Prince  H.  d'Orleans,  par  M. 
Poncins,  197 1,  458 1 

With  the  Mission  to  Menelik,  by  Count 
Gleichen,  452 1 
Academy  glacier,  Greenland,  224 
Acbewa  and  Achipeta  peoples.  Central 

Africa,  517,  518 
Ackland,  J.,  The  Growth  of  our  Seaports, 

90t 
Aconcagua,  Expedition  to,  by  E.  A.  Fitz 

Gerald,  455  f 
Adam  af  Bremen,  af  S.  Lonborg,  105  t 
Admiralty  Charts,  110,  328,  579 
Adrianopoli.  II  Vilayet  di,  del  O.  Gaetani, 

308 1 
Adyrsu,  Peaks  of  the,  Climbs  among  the, 

by  H.  W.  Holder,  196 1 
Aetolia,  its  Geog^raphy,  etc.,  by  W.   J. 

Woodhousc,  192 1 
Afghanistan — 

Photographs  of,  by  Major  A.  C.  Yate, 
331 
Africa — 

Africa  oriental  poriugueza,  by  D.  Grove, 

199 1 

Amenagement  de  Tean  ot  Tinstallation 
rurale  dans  TAfrique  ancienne,  par 
M.  du  Coudray  la  Blanch^re,  197 1 

Begleitworte  zur  Karte  4,  von  R.  Kiepert, 

198 1 
Bezirksamt  Mikindani,  von  Berg,  198  f 
British    Central    Africa    Protectorate, 

Central  Angoniland  District  of,  by  R. 

Codrington,  509  * 
British  East,  Travels  in  the  Coastlands 

of,  by  W.  A.  Fitz  Gerald,  453 1 
Campaigning  on   the  Upper  Nile  and 

Niger,  by  Lieut.  S.  Vandeleur,  569  f 
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t  New  Publications. 

'  Africa — continued. 

I  Central :  Captain  Ramsay's  explorations 
in,  299 ;  Exploration  and  Hunting  in, 
by  A.  St.  H.  Gibbons,  313 1 ;  On  the 
Threshold  of,  by  Fr.  Coillard,  199  f 
Colonisation  ufricaino  et  le  chemin  de 
fer  de  Madagascar,  par  A.  Duponchel, 

568  t 

Deutsch-Ostafrika,  Pflanzungen  in,  von 
R.  Fitzner,  198 1;  Uhehe  in,  von  J. 
Graf  V.  Pfeil,  314t 

Deutsch-portugiesische  Grenzgebiet  am 
Rovuma,  von  Dr.  Stublmanu,  198  f 

Deutsch-Siidwestafrika,  von  Herr  Reh- 
bock,  198 1;  Der  Sec  wind  von,  von 
F.  Gessert,  198  f 

East  Africa  Protectorate,  Report  on 
Condition  of,  by  Sir  A.  Hardinge, 
453 1 ;  Progress  of,  434 

East  Equatorial,  Elephant  Hunting  in, 
by  A.  H.  Neumann,  453  f 

Expeditions  :  Major  Macdonald's,  548  ; 
Dr.  Passarge*s,  181,  315  f;  M.  Foa's, 
70,  299  :  Captain  Ramsay's,  291» 

Geologie  der  deutschen  Schutzgebiete 
in  Afrika,  von  Dr.  F.  Koszmat,  314 1 

German  East,  Transport  in,  69 ;  Fron- 
tiers of,  300  {see  also  Deut&ch>Ost- 
afrika,  o&ore) 

German  South-west,  Railway  in,  181, 
570 1  (see  also  Deutsch-Sudwestafrika, 
above) 

Gold  Mines  of  Witwatersrand,  by  J.  H. 
Hammond,  570 1 

Liquor  traffic  in,  by  Major  Lugard,  92 1 

Maps :  Carte  de  T Afrique  (Service  Ge'o. 
de  TArme'e),  463 ;  Deutsch  Ostafrika, 
von  Kiepert  und  Moiael,  463 ;  Bar- 
tholomew's Tourist  Map  of  S.  Africa, 
463 ;  Castle  Line  Map  of,  by  Donald 
Currie  &  Co.,  210;  Die  Scbambalai 
Oder  West  Usambara,voa  P.  H.  Triloff, 
326 ;  Originalkarte  der  Imngi-Ex- 
pedition  in  .  .  .  Deutsch-Oat-Afrika, 
von  W.  Wcrther,  691 ;  Africa  Oriental 
Portugueza  (Com.  de  Cartograpliia, 
Lisbon),  691 

Meteorological  Observations  in,  70 

MisHon  Chanoine  au  Gourounsi,  315  f 

Partage  d'Afrique,  Exploration,  etc., 
pur  M.  Victor  Deville,  453 1 
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Africa — continued. 
PlaDts,  Catalogue  of,  collected  by  Dr. 

WelwitBch,  by  W.  P.  Hiern,  93  f 
Races  in,  The  Problem  of  the,  by  Miss 

H.  E.  Colenso,  94  t 
Region  des  grands  lacs,  197  t 
River-BasiDs  of  Africa  and  Asia,  Areas 

of.  Dr.  Bludau  on,  61 
Schambalai  oder  West-Usambara,  von 

P.  H.  TriloflF,  198 1 
South :  Impressions  of,  by  J.  Bryce,  94 1 ; 

Dr.  Passarge's  travels  in,  181,  315; 

Photographs  of,  212 ;  Railway  System 

of,  by  Hon.  Sir  D.  Tennant,  199  f; 

Rainfall  of,   by  A.  Buchan,   570  f; 

Story  of,  by  W.  B.  Worsfold,  570  t 
South  and  East  Coasts  of.  The  Africa 

Pilot,  by  Captain  A.  de  Horsey,  570  f 
Sur  le  Haut-Zamb^ze,  par  F.  Coillard, 

315 1 
Three  Years  in  Savage  Africa,  by  L. 

Decle,  569  f 
Turn,  von  Lieut.  Stadlbaur,  198  f 
West,  highlands    of,    passage    of  the 

Congo  through.  69 
White  Man's  Africa,  by  P.  Bigelow,314 1 
Agassiz,  A.,  Islands  and  Coral  Reefs  of 

the  Fiji  Group,  456 1 
Agassiz,  The  Glacial  Lake,  by  W.  Upham, 

316 1 

Age-terms  for  the  Geographical  Descrip- 
tion of  Land-surfaces,  Prof.  Davis  on, 
554 

Agofitini,  G.  de,  Explorazioni  idrografiche 
nei  laghi  vulcanici  della  Provincia  di 
Roma,  449 1 

Aisen  River,  Exploration  of  the,  by  Dr. 
Steffen.  183 

Ajmer,  Town  of,  Origin  of,  by  G.  Biihler, 

311 1 
Akanyaru  or  Eagera  river,  299 
Alai  range.  Central  Asia,  24 1 ,  664 ;  summer 

camps  and  climate  of  the  valley,  242 
Alaska — 
Alaska  et  Ics  Mines  d'or  dn  Klondyke, 

par  J.  Cambefort,  316  f 
Coal  and  Lignite  of,  by  W.  H.  Dall, 

316 1 
Expedition   to.  Dr.  O.  Nordcnskiold's, 

669 
Maps:  New  Map  showing  the  Mining 

District,  by  Colton  &  Co.,  109 
Spedizione    del    Duca    degli    Abrnzzi 

air  Alaska,  201  f 
Sushitna  River,  The,  by  W.  A.  Dickey, 

70,  201 1 
Through  tiie  Gold  Fields  of  Alaska  to 

Boring  Straits,  by  H.  do  Windt.  685  f 
Two  Hundred  Miles  up  the  Kuskokwim, 

by  C.  Hallock,  570  f 
Albania — 

Itinerari  albanesi  del  socio,  by  A.  Bal- 

dacci,  193 1 
PHanzengeographische  Knrte  von  Mit- 

tel-Albanien,vonDr.  A.  Balducci,8l>t 
Streifziige  in   Ober-Albanien,  von  Dr. 

K.  Hasoert,  308  f,  422 


Albe,  Abbe,  **GlBnure8"  sp^eologiqnei 

sur  le  Causae  de  Gramat,  564  f 
Albdff,  M.  N.,  on  the  dora  of  the  Cauoasns, 

427 
Albrecht,  T.,  Bericht  fiber  den  Stand  der 

Erforschung  der  Breitenvariation,  572  f 
Album  G^graphiqne,  par  MM.  Dubois 

et  Guy,  460 1 
Alcock,  Sir  Rutherford,  and  the  Far  £a4it 

(Biography),  459 1 
Aldabra  Islands,  Flora  of  the,  Hans  Schini 

on,  70 
Algeria — 

Alg^rie  et  Tunisie,  par  L.  Piesse,  92 1 

Alg^rie  Meridionale  et  le  Touat,  par  M. 
Mandeville,  569t 

Assimilation  des  indigenes  de  FAlg^rie, 
par  M.  Zaborowski,  197  t 

Colonization  agrioole  en  Alg^iie,  par 
M.  BuBSon,  453t 

L'Algerie,  par  M.  Wahl,  453  f 
Algoa  Bay,  Cape  Colony,  The  Harbonr 

of,  by  R.  H.  Heenan,  684  f 
AUegheri  tribe,  32 
AUott  and  Womop  Mounts,  Australia,  261, 

262 
Almanac — 

Annuaire  pour  Tan  1898 ..  324  f 

Fisherman's  Nautical  Almanac,  by  0. 
T.  Qlsen,  324  f 
Alphabet  for  Languages  not  yet  reduced 

to  Writing,  by  H.  Morris,  462  f 
Alps — 

Alpenkranze  des  Deffereggerthales,Yon 
L.  Purtscheller,  307  f 

Eastern  Alps,  Various  papers  on,  307 1 

Monte  Disgrazia,  Sui  ghiacciai  del 
massiccio  del,  by  Prof.  L.  Marson, 

307 1 
Ortsnamen  der  ostlichen  Alpenl&nder, 

von  O.  Redlich,  307  f 
Ostalpen  in  den  Franzosenkriegen,  von 
H.  V.  Zwiedineck-Sudenhorst,  307 1 
Alsace — 
Geschichte  der  Deutschtums  im  Elaass, 
von  Dr.  H.  Witte,  191 1 
Alston,  G.,  Comparison  of  Eyaporation 
Results  in  New  South  Wales  and  South 
Africa,  206 1 
Altai  mountains.  On  the  Southern,  by  P. 

Ignatoff,  197 1 :  Glaciers  in  the,  177 
Alum  Chine,  Bournemouth,    Section   of 

shore  at,  638 
Amazon,  Upper,  Major  O.  Kerbey's  ex- 
plorations in  the,  72 
Amhaca  railway  in  Angola,  progren  of, 

552 
Amboina,  Der  Wawani  auf,  von  A.  Wick- 

mann,  568 1 
Ameghino,   F.,   South   America    as   the 
Source  of  the  Tertiary  Mammalia,  100  f 
America(n) — 

Central  :  Architectural  Structures  in, 
by  Dr.  C.  Sapper,  99  f;  Die  ersten 
Kripgsziigc  der  Sj»anier  im  nordlichen 
Mittul-Amerika,  von  Dr.  C  Sapper, 
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America(n)^^»)nitfitt6d. 

Coronado's  march,  the  true  route  of, 

Mr.  Dellenbangh  on,  552 
Ethnology,  Bureau  of,  Annual  Beport, 

by  J.  W.  Powell,  454  f 
Geography  in,  159-161 
North,    A    Geography  of,   by    L.  W. 
Lyde,  4601;    Climates    of   Eastern 
Siberia  and.  Dr.  A.  Woeikof  on,  296 
South,  Dr.  Dusen's  journey  across,  184 ; 
as  the  Source  of  the  Tertiary  Mam- 
malia, by  F.  Ameghino,  100 1 
Amu-darya,  Steam  Navigation  on  the,  178 
Amur  and  Sungari  rivers,  17G 
Anaga  and  its  Antiquities,  by  Don  Manuel 

de  Odsuna,  197 1 
Anderson,  J.  W.,  The  Prospector's  Hand- 
book, 209 1 
Andes,  Southern,  Chilean  expeditions  to 

the,  436 
Andes,    The:     Mountaineering     outside 

Europe,  by  Ed.  Whymper,  686  f 
Andorra — 

En  Andorre,  par  Ch.  Bomeu,  190 1 
Principaute'  d' Andurre,  par  H.  Douohet, 
564 1 
Andree  Expedition  ($ee  also  Arctic) — 
Andr^  and  his  Balloon,  by  Lachambre 

and  Maohuron,  457 1 
Andree  Search  Expedition,  Swedish,  673 
Andr^  'schen  Ballon-Expedition  zum 
Nordpol,  von  C.  Baschin,  102  f 
Andree,    B.     (Biography    of),    Wilhelm 

Joest,  323 1 
Andree's  allgemeiner  Handatlas,  464, 692 
Andrew  volcano  and  lake,  392 
Anert,  E.  E.,  explorations  in  Manchuria, 

63 

Anglo- Abyssinian  boundary,  669 

Angola — 
Ambaca  railway  in,  progress  of,  552 
Catalogue  of  African  Plants  collected 
by  Dr.  Welwitsch,  by  W.  P.  Hiern, 

93 1 
Plan  'alto  do  sul  de,  by  E.  Lecomte, 

199 1 

Portugiesische  Colonie  Angola,  von  P. 
Friedrich,  92 1 
Angoniland,    Central,    District    of    the 

British  Central  A^ica  Protectorate,  by 

B.  Codrington.  509  ♦ 
Angus,  H.  Cm  a  Year  in  Azimba  and 

Chipitaland,  199  f 
Anhalt — 

Yolksdichte  im  Herzogtum  Anhalt,  von 
H.  Frtiohtenicht,  448  t 
Annee     Cartogruphique,     L',     par      F. 

Schrader,  210 
Antarctic — 

Antarctic  Exploration,  687  f 

Antarctic  Besearch,  by  Dr.  H.  B.  Mill, 

572 1 
Aufgaben  der  Forschung  am  Nordpol 
und  Siidpjl,  yon  Dr.  von  Drygalski, 

572 1 
Depart    de     rexpeilition     antarctique 
beige,  102  f 


Antarctic— oontinued. 
Expeditions:   proposed  scientific,  302; 

Borchgrevink's,  806 ;  German,  439 
Glacial  features  of  the,  420 
Icebergs  in  the  Southern  Ocean,  by  H. 

C.  Bussell,  687 1 
Le  ** Appearance  of  land"  nella  Zona 

polare  antartica,  by  A.  Faustini,  457  f, 

687 1 
Meeting  of  the  Boyal  Society,  416  * 
Scientific  Advantages  of  an  Antarctic 
Expedition,    Addresses    by    Dr.    J. 
Murray  and  others,  572 1,  687  f 
Th'atigkeitsberioht   ...    fiir  die  Slid- 
polar-Porschung.  Von  Dr.  Neumayer, 
572 1 
Anthills  of  Somaliland,  41,  43,  44 
Anthropology — 
Abh&ngigkeit  der  Nervenreizbarkeit  der 

Volker,  etc.,  von  B.  Mowes,  207  f 
Dendrophoria,  by  Dr.  Phend,  207  t 
Antifer,  Le  (tap,  et  la  carte  de  TEtat- 

Mujor,  par  M.  Filon,  680 1 
Antlitz    der    Erde,  Das,  by    E.    Suess, 

French  Edition  of,  440 
Anton,  Dr.,  Parall^le  entre  la  Colonisation 
moderne  et  la  colonisation  sous  Tancien 
regime,  685 1 
Anz,  Otto,  on  the  importance  of  Kiauchou, 

434 
Apennines — 
Appenninen-Halbinsel,  Entwickelungs- 
geschichte    der,    von    Dr.     Fischer, 
88  t 
Per  gli  Apponnini,  by  L.  F.  de  Magis- 
tris,  449 1 
Appalachians,  Former  Extension  of  the, 
by  J.  C.  Branner,  97 1;  Northern,  by 
Bailey  Willis,  201  f ;  Southern,  by  C. 
W.  Hayes,  202  t 
Appareil  destind  k  mesurer  les  hauteurs 
atteiutes    par    les    aerostats,    par    L. 
Cailletet,  106  f 
Arab  conquest  of  the  Jerid,  606 
Arakan  Yoma  range,  Burma,  546 
Aralo- Caspian    Begion,   Area    of   Bivcr 

Basins,  63 
Ararat,  Mount,  by  Al.  Ivanovsky,  196  f 
Arc  Measurement,  Trans-continental,  Mr. 

Preston  on,  300 
Archflsan  Bocks,  Origin    and   Evolution 

of,  by  A.  B.  C.  Selwyu,  206 1 
Arctic — 
Andrdes  ballongfard  under  de  tva  forsta 

degarne,  af  N.  Ekholm,  204 1 
Audr^es    baliooguppstigning    1897,  af 

G.  B.  Celcing,  204  t 
Andree  Search  Expedition,  673 
Andree  'schen  Ballon-Expedition  zum 
Nordpol,  von  O.  Baschin,  102  f,  204  f 
Cliliitorie  in  regiunile  Polare  nordice, 

de  B.  G.  Assan,  204  f 
Danish  expeditions,  early,  672 
Danish   Expeditions,   1605-20,    by    C. 

Gosch,  102  t 
Dansko  arktiske    Expeditioner,   1605- 
1620,  ap  J.  A.  D.  Jensen,  087  f 
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Arctic — continued. 
Den  nordke  polarekspedition,  189S-96, 

by  Dr.  F.  Nansen,  457  f 
Domain,  Areas  of  Biver-baBins,  62 
Entwiokelung  dcr  Physikalischen  6eo- 

fCraphie  der  Nordpolarl&nder,  von  Dr. 

H.  Weber,  687  f 
Expeditions:   under  Captain  Bemier, 

302 ;  under  the  Duke  of  Abbmzzi,  302 
German  expedition,  proposed,  678 
Glaciers  arctiqnes,  Vanationa  des,  par 

0.  Rabot,  204  f 
How  the  North  Pole  will  be  reached, 

by  Dr.  Nansen,  687  f 
Jaokson-Harmsworth  Polar  Expedition, 

by  A.  M.  Brice,  205  f 
Regions,  Lieut.  Peary's  work  in,  214 
Ar^towski,  Dr.,  Physico-Chemisohe  Noti- 

zen,  103  f 
Ardebeaa,  Sourer,  et  Colani,  MM.,  Carte 

de  la  Basse  Egypte,  109 
Arendsee  in  der  Altmark,  Der,  von  Dr. 

Halbfasp,  191 1 
Argentine — 
Anuario  de  la  Direocidn  General,  99  f 
Argentina :    Bapporto    del    nob.    oav. 

Glienirdo,  686 1 
Chilenisch-Argentinischen  Grenze  im 

Feuorland,  von  Dr.  H.  Steflfen,  99.t 
Devono  y  Gondwana  en  la  BepiSblica 

Argentina,  par  G.  Bodenbender,  99 
Lenguas  argentinas.    Idioma  Abipon, 

por  S.  A.  L.  Quevedo,  99  t 
Railway  Map  of  the,  by  Colonel  Church, 

109 
Reconnaissance  de  la  Region  Andine, 

par  F.  P.  Moreno,  686 1 
Argyll,  Duke  of,  on  the  scientific  advan- 
tages of  au  antarctic  expedition,  419 
Arizona,  Forests  and  Deserts  of,  by  B.  G. 
Fernow,  97  f ;  Repair  of  Casa  Grande 
Ruin,  by  C.  Mindeleff,  97  f 
Arka-tQgh,  Central  Asia,  398,  400 
Arcnand    (Loz^re)    Sur    Taven,  de  MM. 

Martel  et  Vir^,  87 1,  447 1 
Armenia — 

Armeuiens    indepcndants    du    Taurus, 

par  le  Baron  A.  d'Avril,  682 1 
Lake  Gokcha  in,  666 
Notice  .  .  .  repartition  de  la  population 

arm^nienne  dans  TArme'nie   turque, 

etc.,  par  MM.  Z^l^noi  et  Sissoe'v,  19i  t» 

428 
Volcanic  Phenomena  in,  by  Prof.  McK. 

Hughes,  450 1 

Armenian  population  of  Asia  Minor,  428 

Annitage,  Lieut.,  Meteorological  Observa- 
tions on  Frunz  Josef  Land,  130  i 

Army  Modical   Department,   Report   for 

1896..  G89t  I 

Arnaud,  F.,  Muron  et  ses  environs,  564  t  | 

Arninp:,   Dr.,  Die  Uhehe-Hochebene  als  ' 

Ansiedelungsgebiet  fiir  Deutsche,  451 1  i 

Artariu's  Eisenbahn  und  Post-Communi-  ' 

catious-Karte  von  Oesterreich-Ungarn,  ! 

209  i 

Artesian  Well  Prospects  in  the  Atlantic  i 


Coastal  Plain  Region,  by  N.  H.  Darton, 

316  t 
Artesian  wells  of  Queensland,  438 
Artvin,    city  of,  Sketch  of  the,  by  K. 

Machavariani,  196  f 
Asia — 

A  travers  le  Turkestan  Bnsae,  la  Men- 
golie,  etc..  par  J.  ChaflfanjoDf  682  f 

Central:  Captain  Deasy's  Expedition, 
544,  545,  665;  Count  Zichy's  expe- 
dition to  Siberia  and,  666:  Foor  Tears* 
Travel  in,  by  Dr.  Sven  Hedin,  240*, 
937*;  Lesgrandes  voles  commerciales 
de  TAsie  Centrale,  par  C.  £.  Bonin, 
567 1;  Lieut.  Olufsen's  new  expe- 
dition to.  179 

Changes  in  the  Unchanging  East,  683  f 

Dans  ies  sables  de  TAsie  Centrale,  par 
A.  de  Lapparent,  310  f 

Eisenbahnen  Asiens,  von  F.  Umlauft, 

682t 
From  Tonkin  to  India,  etc.,  by  Prince 

H.  d'Orleans,310t 
Geographischen  Errungenschaften  .  .  . 

in  Ost-Asien,  von  Herr  M&ller-Beecky 

310  t 
Grandes  voies  commerciales  de  TAsie 

Centrale,  par  Ch.  E.  Bonin,  683 1 
Kaiserlich-Kussischen  Geogimphiscben 

Gesellschaft  .  .  .  Asiens,     von     W. 

Obrutscheflf,  310 1 
Mission  Dutreuil  de  Bhins  et  Grenard 

dans  TAsie  Centrale,  par  M.  Oltra- 

mare,  90 1 
Mission    .scientifiqiie    dans    la    H:iote 

Asie.  par  J.  L.  Dutreuil  de  Rhios, 

450  t 
No  oriente :  De  Xajwles  a  China,  por  A 

Lourriro,  683  + 
Prschevftlskij's  Foiskninjrsresor  i  Cen- 

tral-Asien.  af  Sven  Hedin,  191  f 
Takla-Makan     Desert,    Sven    Hedin's 

Joumev  across,  by  V.  A.  Obrucbeff, 

Slot 
Asia  and  Euroi)e — 

Observations  magn^tiques  ...  en  Asie 
et  en  Euroi^e,  par  Dr.  H.  Fritsche, 

324 1 
Asia  Minor^ 

Arm^niens    ind^pendants    du    Taurus, 

par  le  Baron  A.  d'Avril,  682 1 
Aus  Lydien,  von  K.  Buresch,  682 1 
Chomiii  de  Fer  de  Smyine  k  Cassabo, 

par  J.  Bastelica,  191  f 
Dentsch  Forschuug  in  Kleinasien,  vod 

Dr.  H.  Zimmerer,  566 1 
En  Cappadocc.  par  A.  Boissier,  194 1 
Kloinasiens  Naturschatze,  von  K.  Ksn- 

nenberg,  90  t 
Kohlenliafen  von  Zongiildak,  von  Kapt 

W.  Schmaltz,  194  f 
IMaps :  Routen   Aufnahmen   in  Klein- 
asien, von  R.  Obcrhummer,  326 
Mission  sciontifiquc  en.   Rapport,  pw 

E.  Chantre,  191  f 
Reise  in  Syrien  und  Kleinasien,  von  B. 

Obcrhummer,  296,  310  t,  566 1 
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Asia  Minor — eoniinued. 

Through  tbe  Oilioian  Gates  to  Tarsus, 
by  Mrs.  Bamsay,  566 1 
Asiatic  Biver-basins,  Areas  of,  62 
AspiazQ,  Dr.  A.,  Conferenoias  y  escritos 

cientificos,  205  f 
Assam — 
Crop  experiments  in,  by  F.  J.  Montihan, 

195 1 
Biver-borne  Trade  of,  Beport  on,  by  F. 
J.  Monaban,  683  f 
Anan,  B.  G.,  C&l&torie  in  regianile  Polaro 

nordice,  204 1 
Ass^rac,  Monographie  de  lu  commune  d', 

par  M.  Chiron,  680  f 
Astrakhan — 

Klima  Astrachans  nach    F.    Sohperk, 
von  A.  Woeikof,  88 1 
Astronomie    und    Geophysik,    Jahrbuch 

der.  Ton  Dr.  H.  J.  Klein,  103 1 
Athens — 

Ath^nes,  par  H.  UantteccBur,  565  f 
Atlantic — 

Coast,  Beaches  and  Tidal  Marshes  of 

the,  by  N.  S.  Shaler,  201 1 
Domain,  Areas  of  Biver-basins,  61 
North  :  Inflaence  of  the  Surface  Waters 
of  the,  on   the    Wiuter  Climate  of 
Northern  Europe,  by  Prof.  Pettersson, 
611  ♦  ;  On  an  Early  Chart  of  the,  by 
M.  Christy,  459  f;   physical  surreys 
of  the,  under  Mr.  Dickson  and  Prof. 
Petterssen,   185 ;    Swedish    proposal 
for  International  Besearch   in   the, 
609 
Pilot  Charts  of,  212,  331,  580 
Atlases — 

Andrees  allgemeiner  Handatlas,  464, 692 
Anne'e  Cartographique,  par  F.  Schrader, 

210 
Atlas    fiir    Mittel     und    Oberklassen 
hoherer  Lehranstalten,  von  Lehmann 
und  Petzold,  110 
Atlas  Uuiversel  de    Geographic,    par 
Vivien  de  Saint-Martin  et  Schrader, 
110,  327 
Historical  Atlas  of  Modern  Europe,  by 

B.  L.  Poole,  108,  326,  578,  690 
Historical  Church  Atlas,  by  E.  McClure, 

110 
Justus  Perthes  Geschichta  Atlas,   von 

Dr.  A.  Schulz,  110 
Boval  Atlas  of  Modem  Geography,  by 
W.  &  A.  K.  Johnston,  327 
AtoU-IsIets,  the  Broadening    of,    by  C. 

Hedley,  573  f ;  note  on,  674 
Attanoux,  J.  B.,  et  E.  Lolie,  Le  Soudan 
Fran9ais     et     les    campagnes    oonlre 
Samory,  314 1 
Attanoux,  J.  B.   d*.  La  navigabilite'  du 
Mekong  de  la  Chine  au  haut  Loos,  683  f ; 
L'utilisation  du  Sahara  Fran9ais,  684  f 
Auchincloso,  S.,  Waters  within  the  Earth, 

etc.,  105 1 
Aukery,  Nameless  bay,  Novaya  Zemlya, 

335 
Aurora  borcalis  in  Franz  Josef  Land,  131 


Australasia — 
'       Australasia  in  1898|  by  G.  B.  Badenooh, 
I  686 1 

I       Bibliography  of,  Mr.  Petheriok's  pro* 

jeoted,  437 
'       Gk)ldfelder     Australasiens,      von      K. 
Schmeisser,  319  f 
Islands  of  the  Southern  Seas,  Hawaii, 

etc.,  by  M.  M.  Shoemaker,  6B6 1 
Boyal  Geographical  Society  of.  Anni- 
versary    Address     to     Queensland 
,  Brancn,  by  J.  P.  Thomson,  456 1 

Tertiary  Mollnsca,  by  G.   F.   Harris, 
101 1 
I   Au8tralia(n) — 

Austral-English  Dictionary,  by  E.  E. 
Morris,  319  f 
,       Currents  of  the  Australian  Coasts,  Mr. 
Bussell  on,  438 
Discovery  of,  Letter  from  B.  8.  White- 
way  on  the,  80-85 
Federal  Defence  of,  by  Colonel  Gk>rdon, 

*56 1 
Geographisoh  -  statistische     Ubersicht 
Uber  die  australischen  Kolonien,  von 
H.  Gre£frath,  319  f 
Gladstone  Colony,  etc.,  by  J.  F.  Hogan, 

571 1 
Handbook  (incorporating  New  Zealand, 

etc.),  456 1 
History  of,  by  G.  W.  Busden,  456 1 ; 
note  on,  670 
,       Maps:  Horns  Expedition  in  Zentral- 
Australlen,  von  Dr.  B.  Hassenstein, 
327;   Boutes  of  the  Exploring  .  .  . 
'  Expedition  between  Coolgardie  and 

Kimberley,  by  Hon.  D.  W.  Carnegie, 
579 
Natural    History    Gleanings,    by    W. 

SaviUe-Kont,  319  f 
Bock  Carvings,  by  B.  H.  Mathews,  203  f 
Saugetier-Fauna  Australiens,  von  Dr. 

B.  SemoD,  571 1 

Soldiering  Fifty  Years  Ago :  Australia 
in  the  "  Forties."  by  Major  de  Win- 
ton,  686  t 

South:  Journal  of  the  Stock  Boute 
Expedition,  by  S.  G.  Hubbe,  204 1 ; 
Meteorological   Observations  in,  by 

C.  Todd,  204  f 

Western :  Aboriginal  of,  262-265,  268 ; 
Die  Eolonie  Westaustralien,  von  H. 
Greffrath,  102  f  ;  Explorations  in  the 
Interior  of,  by  Hon.  D.  W.  Carnegie, 
258  * ;  Beport  of  Department  of  Mines, 
204 1 ;  Gold  Mining  Statistics,  204  f ; 
Sand-ridges  of,  266,  280 ;  Statistical 
Begiater,  457 1 
Austria — 

Audiatnr  et  altera  pars  !  446  f 

Aus  dem  alten  Tauriskerlande,  von  H. 
Grasberger,  308  f 

Az  ausztriai  csdszdri  czim  folv^tel^rol, 

564  t 
Fenomeni    carsici,   etc.,   del    Prof.  O. 

Marinelli,  307  f 
Geographisoher     Jahresbericht     iiber 
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Austria—  continued. 

Oesterreich,  von  Dr.  R.  Sioger,  172, 

190 1 
Gletscherstndien  in  Sonnblickgebietc, 

von  A.  Penck,  307 1 
G  radmessungs  -  Commiesion,    Verhand- 

Inngen  der,  205  f 
Hydrographischer  Dienst  in  Osterreich, 

191 1 
KaU,  von  F.  L«wl,  308 1 
Oesterreiohiscben  Alpenseen,  von  Dr. 

E.  Richter,  307  t 
Vemagtfemer,  Der,  von  Dr.  8.  Finster- 

walder,  307  t 
Auatria-Hungary — 

Astronomiscb-Geodatisohen     Arbciten, 

679  t 
Austria-Hungary  and   tbe  Ausgleiob, 

by  Dr.  E.  Reicb,  564 1 
Magnetic  Surveys  of,  303 
Maps:  Artaria's  Eisenbabn-  und  Post 

Communications  Earte  von  Oester- 

reicb-Ungarn,  209 
Avenues,  L'Explorateur  Priese  d',  par  M. 

Obalski,  105  f 
Avril,  Baron  A.  d',  liCS  Arm^niens  ind^- 

pendants  du  Taurus,  G82  f 
Aylmer,  G.  P.  V.,  A  Recent  Journey  in 

Northern  Somaliland,  34  ♦,  186,  305 
Azimba  and  Chipitaland,  A  Year  in,  by 

H.  C.  Angus,  199 1 
Azov,  Sea  ot — 
Ports  of  tbe,  544 
RuBsischer  Handelsbafen  am  Asowscben 

Meer,  88 1 

B. 

Babylon,  Early  Commerce  of,  witb  lodia, 

by  J.  Kennedy,  683  f 
Babylonia — 

Nippur,  or    Explorations  ...  on    tbe 
Euplirates,  by  J.  P.  Peters,  92  f 
Bach,  R.,  Der  Golddistrikt  am  Yukon- 

fluBse,  316 1 ;  Rcise  durcb  Neufundland, 

96t 
Bacler  d'Albe,   Louis   Albert    Guiselain 

(1761-1824),  Un  G^n^ral  topographe, 

par  Ge'n.  Jung,  688 1 
Bacon,  Commander,  I3enin,  tbe  City  of 

Blood,  94 1 
Baddeley,    M.    J.  B.,  Tborougb    Guide 

Series,  Yorkshire,  89  f 
Baddeley,  M.  J.  B.,  and  E.  D.  Jordan, 

Black's  Guide  to  the  Clyde  River  and 

Firth,  309 1 
Badcnoch,  G.  R.,  Australasia  in   1898.. 

686 1 
Baden-Powell,  Sir  G.,  Hope  for  the  West 

Indies,  319  f;  The  Campaign  in  Rho- 
desia, 684 1 
Baedeker,   K.,  Handbook  for  travellers : 

Egypt,  313 1 
Bahia,  Riqueza  Mineral   do  Estado  da, 

202 1 
Baikal,  Lake — 

Drishenko's  Erforschung  desBaikalgces, 


von  J.  Pecb,  92  f ;  bydrographio  ex- 
ploration of,  under    M.   Drizhenko, 
143;  Russian  explorations  in  region 
of,  429 
Bailey,  Lient.-Colonel,  Forestry  in  India, 

90 1 
Baines,  J.  A.,  Recent  Course  of  Trade 

within  the  British  Empire,  689  f 
Bakel,  Reconnaissances  an  nord  de,  por 

Captain  Imbert,  454  f 
Baker,  Marcus,  Geographical  Reeearch 

in  the  United  States,  52  * 
Bakhtiari  Hills,  The,  by  B.  Bom,  452  f 
Baksan  Glacier,  A  Journey  to  the,  by  L 

Leontiyeff,  568  t 
Baksu  Beleuli,  664 
Baku,  statistical  description  of,  428 
Baldaoci,  Dr.  A.,  Pflanzengeographiaobe 

Karte  von  Mittel-Albanien  and  Epims, 

89 1 ;  Itinerari  albanoei  del  socio  dott, 

193 1 ;    Vromonero   e    le    sue    aoque 

solfuroe,  308  f 
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Fesca,  Dr.  M.,  Ueber  Kaffeokultur,  459  f 
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Field  Cla&s,  The  London  Geological,  544  f 
Field  of  Geography,  The,  by  Sir  C.  R. 

Markham,  1  * 
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Agassiz,  456  f 
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DeuUch-Ostafrika,  11»8  f 
Fleming,  Dr.,  The  Earth,  a  Great  Magnet, 

104 1 
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Forestry  in  India,  by  Lieut.-Colonel  Bailey, 

90 1 ;    Forestry   work    in    the   United 
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Honda,  68,  195 1 
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Dr.  A.  Wirth,  451  f 
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Eraser,  J.  F.,  Our  Trade  with  Western 

China,  310 1 
Eraser,  Sir  M.,  remarks  on  '*  Explorations 

in  Western  Australia,**  286 
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Galitzine,  Prince  B.,  Note  sur  les  ^^ments 
magnetiques,  88 1 ;  Compte  rendu  som- 
rnaire  du  voyage  h  Nowaia  Zemlia, 
88 1 :  Observations  m^tebrologiques  .  .  . 
h  Noviiia  Zemlia,  88 1 
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Gallois,  E.,  La  Birmanie;  les  pagodes, 
etc.,  567 1 

Oallol  Dobleh,  Somaliland,  18 

Galubba  tribe,  380 

Gama,  Les  d^couvertes  de,  par  V.  Levy, 

207 1 
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Declination  in  the  United  States,  570 ;  f 
The  Flood  of  April,  1897,  in  the  Lower 
Mississippi,  98  t ;  The  Material  Growth 
and  Present  Condition  of  the  United 
States,  685 1 

Ganzenmtiller,  Dr.  K.,  Vital  Statistics  of 
Saxony,  565  f 

Garda-Sees,  Das  Mor'anen- Amphitheater 
des,  von  Dr.  Th.  Fischer,  295,  565  f 

Gamier,  C,  La  nomeuclatura  orografica 
della  Bulgaria,  446 1 


Garollo,  Prof.  G.,  Dizionario  Geografioo 

Universale,  461 1 
Garrard,  J.  J.,  Report  on  the   Mining 

Industry  of  Zululand,  96  f 
Garwood,  E.  J.,  grant  awarded  to,  661 
Gaster,  Mr.,  Rainfall  Tables  of  the  British 

Islands,  309  f 
Gatty,  V.  H.,  A  Spitzbergen  Glacier  Ex- 
pedition, 205 1 
Gaudeaux,  M.,  De  Lalla  Mamia  k  Fez 

y  T4nger,  454t 
Gauthiot,   Charles  (Biography),  von   P. 

Paulitschke,  574  f 
Gebi  Village  and  its  Inhabitants,  by  D. 

Kereselidze,  568  f 
Geijer,  R.,  Upsala  Universitot,  576 1 
Geikie,  Prof.  J.,  Prehistoric  Rock-shelter 

at  Schweizersbiid,  89  f 
Geikie,  Sir  A.,  remarks    at   the    Royal 

Society's  Antarctic  Meeting,  421 
(reloich,  E.,  F.  Sauter,  Dr.  Dinse,  Karten- 

kunde,  320 1 
General    and    Periodical    Literature.   A 

Contents-Subject  Index  to,  by  A.  Cot- 
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Geneva,  Lake  of :  Morphometrie  des  Gen- 

fcr  Sees,  von  Dr  Halbfass,  308 1 
Genthe,   S.,    Der    Persische    Meerbusen, 

91 1,  452 1,  546 
Geodesists,  the  work  of,  4,  5 
Geodesy — 

Geschichte  der  Pendelbeobachtungen, 
von  Dr.  Neumayer,  320 1 

Koniglichen  Geodatisohen  Instituts, 
Jahresbericht,  448  f 

Morphometrie  der  Erdoberflache,  von 
Dr.  Kovesligethy,  205  f 

Neumessung  der  Grundlinien  bei 
Strehlen,  etc.,  von    Schumann  und 

..  Kiihnen,  205t 

Osterreichisohen  Gradmessungs-Com- 
mission,  205 1 

Relative  Schwerebestimmungen  durch 
Pendelbeobachtungen,  321 1 
Geodetic  Expedition  to  Spitsbergen,  74 
Geographical — 

Album,  by  MM.  Dubois  et  Guy,  460  f 

Association,  Annual  Meeting,  167 

Books,  Hints  to  Teachers  and  Students 
on  the  Choice  of,  by  H.  R.  Mill,  106 1 

Congfresses :  The  Seventh  International, 
304 ;  Secondo  Congresso  Geografioo 
Italiano,  by  L.  F.  de  Magistris,  576 1; 
Der  VI.  Internationale  Geographen- 
Kongress  in  London,  von  R.  Stem, 

576 1 
Distances,  A  System  of  Comparing,  by 

Captain  Cleeve,  575 1 
Evolution,  Suess'  Theories  of,  by  J.  W. 

Gregory,  458  f 
Lit<>rature  of  the  Month — 

Africa,  92,  197,  313,  452.  568,  684 

America,  96-99,  199,  202,  315,  318. 
454,  570,  685 

Anthropojiceography  and  History,  105, 
207.  322,  458,  574, 688 

Asia,  90,  194,  310,  450,  566, 682 
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Literature  of  the  Month — continued.         j 
Aufitralasia  and  Pacific  iBlands,  101,  1 
203,  819.  456,  571,  686  I 

Biography,  105. 207,  323, 459, 574, 688  i 
Europe,  87, 190,  307,  446,  564,  679  i 
General,  106,  208,  324,  460,  575,  689  | 
Mathematical  Geography,  205,  320, 

457,  572,  687 
Physical  and  Biological  Geography, 

102,  206,  321,  457,  573, 687 
Polar  Regions,  102,  204,  457,  572, 687 
Models,  The  Harvard,  by  W.  M.  Davis, 

322 1,  554 
Publication,   New,  in   Austria,  edited 

by  Dr.  Sieger,  172 
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Baker,  52  *,  97 1 
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Work  of  the  United  States  Coast  and 
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106 1 
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A    Geography  of   Europe,  by  L.   W. 

Lyde,  575 1 
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L.  W.  Lyde,  460 1 
As  a  Natural  Science,  Prof.  W.   Ule 

on,  303,  461  f 
As    a    University    Subject,    by    Prof. 

W.  M.  Davip,  324 ;  by  C.  R.  Dryer, 

575 1 
At  the  Assembly  of  German  Naturalists 
and  Physicians  at  Brunswick,  304; 

575  t 
Classification  of,  by  H.  R.  Mill,  145  ♦ 
Commercial:  No.  L  Index  to  Reports  .  .  . 

on  Trade  and  Subjects  of  General 

Interest,  688  f 
Congi^  National  des    Societ^s    Fran- 

caises  de  G^graphie,  Rapport,  par 

M.  Favier,  208 1 
Dizionario    Geogiafico    Universale,  by 

Prof.  G.  Garollo,  461  f 
Early,  in  China,  Prof.  F.  Hirth  on,  67 
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H.  R.  MUl,  325 1 
Entwerfen  von  Kartenskizzen,  etc.,  von 

Dr.  Rittuu,  325  f 
Erdkunde  in  den  letzten  zehn  Jabren, 

von  Dr.  S.  Gunther,  461 1 
i^tudes    historiques   et    geog^phiques, 

par  Dr.  Hamy,  323 1 
Field  of,  by  Sir  C.  R.  Markham,  1  * 
First  Steps  in  the  Geography  of  the 

World,  by  p.  E.  Dodge,  575 1 
Geograpl)ie  Eccnomique,  Prc'cis  de,  par 

MM.  Dubois  et  Eergomard,  688  f 
Geographic  rationelle,  Quelques  mots 

de,  par  P.  de  Ron vi  lie,  688  f 
In  German  Schools,  Mr.  Wheeldou  and 

Miss  Dodd  on,  442,  443 
La  co-ordination  en  g^ographie,  par  L. 

Drapeyron,  461 1 


Geography — continued. 
Mfathematischeu  und  physisohen  Geo- 
graphic, A.  Wosnessenssky,  321  f 
Of  Mammals,  The  Palsarctic  Region, 

by  W.  L.  Sclater,  105 1 
Oswego  Normal  Method  of  Teaching 
Geography,  by  A.  W.  Farnham,  325 1 
Parlous  Plight  of  Geography  in  Scottish 
Education,  by  A.  J.  Herbertaon,  460 1 
Periodicals  relating  to,  689  f 
Politische  Geographie,  von  Dr.  F.  Rat- 

zel,  459 1 
Position  of  Geography  in  the  Educa- 
tional System  of  the  Coantry,  by  A 
Herbertson,  324  f,  442 
Precious  Stones,  Geog^phy  of,  by  G. 

F.  Kunz,  688  f 
Present  Trend  of,  by  Prof.  W.  M.  Davis, 

208  t 
Scientific,  for  Schools,  by  R.  E.  Dodge, 

159* 
Zur    ausseren   Lage    des   Geographie- 
Unterrichtes   in    PreusBcny  von   H. 
Fischer,  575 1 
Geological- 
Congress  in  Russia,  by  C.  Palache,  107 1 
Desert  Conditions  in  the  British  Islands. 
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Field  Class,  the  London,  544 
Geologisohe  Nacblese,  von  A.  Heim,  104t 
Survey  of  the  Uniteil  States,  Work  of 
the,  55, 156,  158 
Geology — 
of  Franz  Josef  Land,  bv  Dr.  R.  Eoctt- 

litz,  132 
of  Santa  Catalina  Island,  by  W.  S.  T. 

Smith,  97  t 
of  Southern  Patagonia,  by  J.  B.  Hat- 
cher, 99 1 
of  the  Tian  Shan,  Prof.  K.  Futterer's 
notes  on,  664 
Geophysik,   Handbuch  der,  von    Dr.  S. 

Gunther,  322  f 
Gerando,  Attiia  de  (Biography),  par  £. 

Reclus,  689  f 
Gerasimofi',  A.,  The  Bering  Islands,  etc, 

199 1 
Gerbing,  L.,  Begleitworte  znr  Gewasser- 

karte  von  Siidwestthiiringen,  448 1 
Gerland,  Prof.,  Ueber  den  heutigen  Stand 
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German — 
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buch,  461 1 ;  Volkerkunde  der  deut- 
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Luschan,    461  f ;    WeiBsbuch,    Acht- 
zehnter  Tbeil,  575 1 
Deep-sea  Expedition,  302 
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vou  V.  Hantzsch,  460 1 
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der  Nordmark,  vod  R.  Petersen,  565  f 
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lisohen  Erforschung  der,  von  Dr.  W. 

Ule,  565 1 
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447 1 
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Deutschlands,  von  Dr.  Detmer,  88  f 
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Maps :   Karte  des  Dentschen  Reiches 
(Konigl.  Preuss.  Landes-Aufnahme), 
210,  326,  463 
Meteorologischen  Instituts.  Ergebnisse 
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der  Gewitter-Beobachtnngeu,  448  t 
School  geographical  excursions  in,  442, 

443 
Seehandelsschi£ffabrt,  Die  deutsche,  von 
Dr.  M.  Lindeman,  448  f 
Gesner,  Abraham  (Biography),  by  G.  F. 

Matthew,  574 1 
Gessert,  F.,  Der  Seewind  Deutsch-Siid- 

westafrikas  und  seine  Folgen,  198 1 
Gezeitenwellen,  Ueber,  von  Dr.  O.  Kriim- 

mel,  103  t 
Gherardo,  Argentina,  680  f 
Ghika,  Prince,  Expedition  an  Pays  des 

Somalis  (Map),  579 
Ghost-dance    Religion    and    the    Sionx 

Outbreak,  by  J.  Mooney,  98 1 
Ghumrasen,  Tunisian  Sahara,  593 
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Tirah  Campaign,  The,  567  f 
Indian — 
Frontier    Campaign,   A.,  by  Viscount 
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Indo-China — continued. 
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459 1 
Italy— 
Catalogo  dei  fenomeni  siomici  avvenuti 
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the  Queensland  Mining  Court,  456 1; 

Notes  on  two  traverses  of  the  Bunya 

Bunya  Range,  etc.,  456 1 
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360,  361 
Kardcsoo,  A.  A.  von,  und  R.  Fennema,dc 
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450  t 
ELiepert,  B.,  Begleitworte  zur  Karte  4.. 

198 1 ;  Hauptmann  Prince's  und  Lieut. 

Stadlbaur's  Beisen  im  Wakimbulande, 

685  t 
Kiepert  und  Moisel,  Karte  von  Deutsch 

Ost-Afrika,  463 
Kiffh'auser  und  Wodansberg,  Koch  einmal 

iiber,  von  Dr.  Grossler,  448  t 
Kilian  et  Haug,  MM.,  Sur  I'origine  des 

nappes  de  recouvrement  de  la  ri^gion  de 

I'Ubaye,  564  f 
Kilroe,  J.  B.,  Distribution  of   Drift  in 
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CJomish,  528  ♦,  628  ♦ 
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Prisons  of,  by  J.  Y.  Simpson,  92 1 
Roughiog  it  in,  etc.,  by  R.  L.  Jefferson, 

197 1 
Russischo  topographisobe  ...  in  Si- 

birien,  von  D.  Erabmer,  91 1 
Selenga  River  in  Trans-Baikalia  and  its 
Navigation,  by  A.  Bogoslavsky,  196 1 
Travaux  geographiques  russes  en  1895 

et  1896,  par  J.  de  Schokalsky,  92  f 
Zioby,  Count,    expedition    to   Central 
Asia  and,  666 
SiqUy— 

Aoliscben  YulkauiDseln    dei    Sicilien, 

voQ  Dr.  A.  Bergeat,  681 1 
Determinazioni  mugnetiche  in  Sicilia, 
di  L.  Palazzo,  450  f 
Siedel,    H.,  Lome,  die   Hauptstadt    der 

Togokolonie,  199  f 
Sieger,  Dr.  R.,  Geographischer  Jahres- 

bericbt  iiber  Oesterreich,  190 1 
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W.  Halbfass,  308 1 
Internationale    Erdmessung,    Kelative 
Schwcrebestimmungen,    Yon    Dr.   J. 
Messerschmitt,  89 1 
Maps:     Topographi;)cher     Atlas     der 

Schweiz  (Swiss  Federal  Staff),  578 
Sal^ve,  Mont.  Notes  sur  la  faune  du, 
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and  Fear,  614 
Lyme  to  Burton  Brudstoek,  Chart  of 

coast  from,  632 


Sea-beuc'hes  and  Sandbanks — continued. 
Nantucket  Island,  614 
Nile,  Delta  and  Submarine   Delta  of. 

615 
Shambles  Shoal,  Chart  of,  642 


ILLUSTRATIONS  AND  DLA.GRAMS. 


Asia,  Central — 
Alai  valley.  Caravan  in  the,  407 
Aris  river,  Croesing  the,  249 
Is&iran     valley    near    Austan,    399; 
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Nonni,  The  flooded,  501 
Ta  Lai  Hu  8hn,  498 


Khingan  mountains— con^muec^. 
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Cave  at  ShUnber  Berris,  23,  25 
Bobar,  from  Berbera,  35 
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Habr  ToljaaJa  natives,  23 
Hand,  The,  28 
Headman  of  our  caravan,  20 
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